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| To His Highnels the Prince 
EleQor Palatine. 
May it pleaſe Your Highneſs ! 


Should not thus have preſented my 
Diverſions, where 1 owe my ſtudy 


ard bulineſs; but that where all 

'” ts age, 4 man may not juſtly with- 
hold any part. 

This following Diſconrſe was compoſed 
ſome years ſince at my ſpare hours in the 
Univerſity, The Subjed of it is mixed 
Mathematicks ; which I did the rather at . 
ſuch times make choice of, as being for 
the pleaſure of it, more proper for recrea- 
tion ; and for the tacility,more ſuitable to 
my abilities and leiſure. 

Tfhould not, Sir, have been ambitious 
of any ſo Great ( I could not of any Bet- 
ter) Patronage, had not my relation both 
engaged and emboldened me to this Dedt- 
cation. 

They that know your Highneſs, how 
"great an encourages you are, and how able 
AR | 1 - 4 Jug 
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The Epiltle. 


a fudge in all kind of ingenious Arts and 
Lirerature. muſt needs acknowledg your 
preſſures and low condition to be none of 
the leaſt miſchiefs ( amongſt thoſe many 
other )- under which the Commonwealth 
of Learning does now ſuffer. 

It would in many reſpetts much conduce 
to the general advancement of religion 
and learning, if the reformed Churches, in 
whoſe cauſe and defence your family hath 
fo deeply ſuffered , were but effeit-ally 
minaful of their engagementsto it. And 
particularly, if theſe preſent unhappy aif< 


| ferences of this Nation aid not occaſion 


too much forgetfulneſs of their former 
zeal and profeſſions for the vindicating, 
of your famil;, and the reſtoring of your 
Highneſs ; the haſtning and accompliſh- 
went of. which, together with the increaſe 
of all heavenly bleſſings upon your High- 
neſs, ſhall be the hearty daily prayer of 


- Your Highneſs 
Moſt humble and moſt devoted 


Servant and Chaplain, 


TOnnH WILKINS. 
T1 


To THE 
READER. 


J T is related of Heraclitus, that 


when his Scholars had found 

him in a Tradeſman's ſhop, whi- 

ther they were aſhamed to cnter, 
He told them, Quod weque tali loco dit 
deſunt immortales, that the gods were 
as well converſant in ſuch places as in 
others ; intimating that a divine pow- 
cr and wiſdome might be diſcerned 
even in thoſe common Arts, which are 
ſo much deſpiſed. And though the 
manual exerciſe and practiſe of them 
be eſteemed ignoble, yet the ſtudy of 
their general cauſes and principles can- 
not be prejudicial to any other ( tho 
the kg ſacred.) profeſſion, 

It hath been my uſual cuſtom 1n 
the courſe of my other ſtudies, to pro- 
poſe divers Mathematical or Philoſo- 
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To the Reader. 


phical inquiries, for the recreation of | 1 
my leifure-hours; and as I could ga- Þ} + 
ther ſatisfaction, to compoſe them to Þ 
ſome form and method. R = 
Some of theſe have been formerly 
ubliſhed, and I have now ventured 
Meth this diſcourle ; wherein beſides 
the great delight and pleaſure ( which 
every rational Reader muſt needs find 
in ſuch notions as carry with them 
theirown evidence and demonſtration) 
there 1s alſo much real benefit to be . 
learned ; particularly for ſuch Gen- 
tlemen as employ their eſtates in thoſe 
chargeable adventures of Drawing , 
Mines, Cole-pits, &c. who may from 
hence learn the chief grounds and na- 
ture of Engines, and thereby more 
eaſily avoid the deluſions of any cheat- 
ing Impoſtor : And alfo for ſuch com- 
mon Artificers, as are well skilled in 
the practiſe of theſe Arts, who may 
be much adyantaged by the right un- 
derftanding of their grounds and 
T—_ .  - 
' Ramus hath obſerved, that the rea- 
ſon why Gerr:a7 hath beca ſo emi- 
x | | nent 


| 


pc er ee any” . 
& VIE "Rs I * 


To the Reader. 


nent for Mechanical inventions, is be- 
cauſe there have been publick LeEtures 
of this kind inſtituted amongſt them, 
and thoſe not only in the learned 
languages, but alſo in the vulgar 
tongue, for the capacity of every un- 
letter'd ingenious Artificer. 

This whole Diſcourſe I call MPathe- 
mattcal Magick, becauſe the art of 
ſuch Mechanical inventions as are here 
chiefly inſiſted upon, harh been for- 
merly ſo ſtyled ; and in alluſion to vul- 
gar opinion , which doth commonly 
attribute all ſuch ſtrange operations 
unto the power of Magick ; For which 
reaſon the Ancients did name this Art 
Oauugrommmuy, of Mirandorum Effe- 
(ris. 

The firſt book 1s called Archimedes, 
becauſe he was the chiefelt in diſcove- 
ring of Mechanical powers. 

The ſecond is ſtyled by the name of 
Dzdalus, who 1s related to be one of 
the firſt and moit famous amongſt the 
Ancients for his skill in making Auto- 
mata , or {cit-moving Engines: both 
theſe being two of the firlt Authors 
that 
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To the Reader. 


that did reduce Mathematical princi- 
ples unto Mechanical experiments. 

Other diſcourſes of this kind, are 
for the moſt part large and volumi- 
nous, of great priceand hardly gotten ; 
and belides, there are not any of them 
( that I know of ) 1n our vulgar 
rongue, for which theſe Mechanical 
Arts of all other are moſt proper. 
Theſe inconventencies are here in 
ſome meaſure remedied, together with 
the addition ( if I miſtake not ) of 
divers things very conliderable, and 
not inlifted upon by others. 


THE 


The Contents and Method of 
this following Dilcourle. 


© — — — 


The Firſt Book. 


Chap. 1. /J HE excellency of theſe 

Arts. Why they were 

concealed by the Ancients. The Au- 
thors that have treated of them." 


Ch. 2. C oncerning the name of this Art. 
That it may properly be ſtyled Liberal. 
The ſubject and nature of it. 


Ch: 3 Of the firſt Mechanical faculty, 
the Ballance. 


Ch. 4. Concerning the ſecond Mechanick 
faculty, the Leaver. 


Ch. 5. How the natural motion of livino 
creatures is conformable to theſe artt- 
fictal rules. 


. Clh,6, Concernino the Wheel, 


Ch. 7. 
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The Contents. 
 Ch.7, Concerning the Pulley. 


Ch. 8. Of the Wedsg. 
Ch. 9. Of the Screw. 


Ch. 10. An inquiry into the magnificent 
works of the Ancients, which much ex- 
_ ceeding our later times,may ſeem to in- 


fer a decay in theſe Mechanical arts. 


Ch.11. That the Ancients had. divers 
motives 4zd means for ſuch vaſt mag- 
nificent works, which we have n0t.. 


Ch. 12. Concerning the force of the Me- 
chanick faculties, particularly,the Bal- 
lance and Leaver, How they may be 
contrived to move the whole world, or 
any other concetvable weight. 


Ch 13. Of the Wheel, by multiplication 
of which, it is eaſie to move any imagi- 
nable weight. | : 


Ch. 14. Concerning the infinite ſtrength 
of Wheels, Pulleys, and Screws ; 
| that 


| The Contents. 

| that it is pofible by the multiplication mw 
of theſe,to pull ap an Oak by the roots 
with a hair, lift it up with « ffraw, or 
blow it up with ones breath, or to per- 


form the greateſt labour with the leaſt 
power. 


Ch. 15. G oncerining the proportion of 
ſlowneſs and ſwiftneſs in Mechanical 


m0tHOns- | 
| Ch. 16. That 7 is poſſible to contrive 
ſuch an artificial motion as ſhall be of a 


ſlowneſs proportionable to the ſwiftneſs 
of the heavens. | 


Ch. 17. Of ſwiftneſs, how it may be in- 

creaſed to any kind of proportion. Con- 

cerning the great force of Archimedes 
his Engines. Of the Balliſta. 


Ch. 18. Concerning the Catapultz, or 
p . 
Engines for Arrows. 


Ch. 19. 4 compariſon betwixt theſe an- 
cient Engines, and the Gunpowder 
inſtruments now in uſe. AY 

_ Ch. 20. 


The Contents, 
Ch, 20. That it is pofſible to contrive 


ſuch an artificial motion, as may be 
equally ſwift with the {uppoſed motion 
of the heavens. -; 


The Second Book, - '- 


Ch. C3. divers kinds of Auto- 

: mata,or Se/f-movers ; Of 

Mills. Of the contrivance of ſeveral 

motions by rarified air. A brief di- 
greſſion concerning Wind-guns. 


Ch. 2. Of a ſailing Chariot, that may 
without horſes be driven on the land 
by the wind," as ſhips are on the ſea. 


Ch. 3. Concerning the fixed Automata, 
Clocks, Spheres & hg the hea- 
 wenly motions. The ſeveral excellen- 

cies that are moſt commendable in ſuch 


kind of contrivances. 


Ch. 4. Of the movable and gradient 
Automata, repreſenting the motion 
of living creatures, various ſounds, 
of birds, o tools, and ome of them 
articulate. Ch. 5 


The Contents. 

Ch. 5. Concerning the poſſibility of fra- 
ming an Ark for ſubmarine Navigeati- 
ons. The Difficulties and Conventen- 
ces of ſuch a contrivance. 


Ch. 6. Of the volant Automata; Ar- 
chytas his Dove,and Regiomontatius 
his Eagle. The poſſibility and great 
aſefulneſs of ſuch inventions. 


{ Ch. 7. Concerning the Art of flying. 
The ſeveral ways whereby this hath 


been, 'or may be attempted. 


Ch. 8. Areſolution of the two chief aif- 
ficulties that ſeem to oppoſe the poſſibi- 
lity of a flying Chariot. | 


Ch. 9. Of aperpetnal motion. The ſeem- 
ing facility and real difficulty of any 
ſuch contrivancc. The ſeveral ways 
whereby it hath been attempted, par- 
ticularly by Chymiftry. | 


Ch. 16. Of ſubterraneous Lamps, diver: 
hiſtorical relations concerning their du. 


ration for many hund-ed years to- 
gether. CH. 1. 


The Contents. 


Ch. 11 Several opinions concerning the 
patare axd _ of theſe perperual 
Lamps. 


Chap. 12. The moſt probable conje- 
dure how theſe Lamps were p 
med. 


Ch. 13. Concerning ſeveral attempts of 
contriving a perpetual motion by mag*= 
netical virtues. | 


Chap. 14. The ſeeming + probability 
of effetting a continual motion by 
olid weights in a hollow wheel or 


ſphere. 


Ch. 15. Of compoſiag a.perpetual motion 
by fluid weights. Concerning Archi- 
medes his water-ſcrew. The great pro- 
bability of accompliihing this inquiry 
by the help of that, with the fallible* 
neſs of it upon experiments, 
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Mechanical Powers. 
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The Firſt Bok, 
CAP. 1 
The Excell-ncy of theſe Arts. W, hy they 


were concealed by the Ancients, The 
Authors that have treated of them, 


L L thoſe various Studies 
about which the ſons of men 
do buſie their endeayours ,- 


may be generally compriſed 
under theſe three kinds : As 49 


Divine. 
Narural 
CArtificial. _— 
ÞB ( Tg 


he 


2 Archimedes ; or, Lib. I. C 

To the firſt of theſe, is reducible, | 

not only the ſpecu/atio of Theologi- | 

| cal Truths, but alſo the pradtice of ÞF q 
by thoſe Virtues which may advantage 

our minds in the enquiry after their 

T proper happineſs. And thele Arts a- | _ 

| lone may truly be ſtiled Liberal, Que | [ 


Sen Ep. Jiberum factuat hominem, quibus cure 


> 58. virtus efl, (faith the Divine Stoick ). i 
Þ which fer a man at liberty from his | Þ 
| luſts and paſſions, . Þ 
To the Second, may be referred all , 

that knowledge which concerns the : 

| frame of this great Univerſe, or the | 
8 uſual courſe of Providence 1n the go- | 


159% vernment of theſe created things. Wu 
b4 'To the Laſt, do belong all thoſe 
DT Inventions , whereby Nature 15 any | 
way quickned or advanced 1n her de- 
fects: Theſe Artificial Experiments 
being (as it were) but ſo many kſlays, 
whereby men do naturally attempt 
to reſtore-themſelves from the firſt 
general curle inflicted upon their La- 

bours, 
This following Diſcourſe does 
properly appertain to this latter kind. 
Now 
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Cap. 1. Mechanical Powers; 


Now Art may be ſaid either to 
zmitate Nature, as 1n Limning and Pi- 
tures ; or to help Nature, as in Medi- 
Cine ; or to overcome and advance Na-« 
ture , as in theſe Mechanical Diſct- 
plines, which in this reſpe& are by 
{o much to te preterred before the 
other, by how much their end and 
power 15 more excellenr. Nor are 
they theretore to be eſteemed leſs 
noble, becauſe more practical, ſince 
our beſt and moſt divine knowledge 
1s intended for attivn; and thoſe may 
juſtly be counted barren itudies, 
which do not conduce to Practice as 
their proper end. 

But ſo aptare we to contemn every 
thing which 1s common, that the 
ancient Philoſophers efteemed it a 
great part of Wiſiom, to conceal 
their Learning from vulgar apprehen- 
| fion or uſe, thereby the better ro 
{ maintain it in its due honour and 
| reſpect. And therefore did they ge- 
nerally vail all their Arts and Scien- 
| ces under ſuch myſtical expreſſions, 
as might excite the- peoÞbles wonder 

B 2 and 


4 Archimedes; or, Lib. 1. c 
and reverence, fearing leſt a more 
ealie and familiar diſcovery , might | 
expoſe them to contempt. Sc 1p/a | F 

RE - myſteria fabularum cuniculis operiun- | * 
ure zary Summatibus tantum viris, ſapientia | R 
Scip.1.1. Znterprete, veri arcant conſciis, Contents | © 
E. 2. fint reliqui, ad wenerationem , figuris | ” 
defendentibus 2 vilitate ſ(cretum, faith | © 
a-Platonick. Bo 


Hence was it, that the ancient Ma- | 4 
themaricians did place all their learn- | 
ing inab{traced ſpeculations,refuſing þ Y 
ro cebaſe the principles of that noble | © 
Profeſſion unto Mechanical Experi- | a 
ments. Inſomuch, that thoſe very | B 
Authors amongſt them, who were | © 
moſt eminent for their inventions | *! 
of this kind, and were willing by | © 
their own praCtice, to manifeſt unto | ft 
the vorld thoſe Artificial wonders | 
that might be wrought by theſe Arts, | © 
as Deadalus, Archytas, Archimedes, &C. | q 
were notwithſtanding ſo much infe- | V' 
eted with this blind ſuperſtition, as | 
not to leave any thing in writing con- | © 
cerning the grounds and manner of 
theſe operations, | 
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Quiztilian ſpeaking to this pur- 
pole of Archimedes, faith thus : uam- 
vs tantum tamque ſingularem Geomes« 
trie uſum, Archimed-s, ſingularibus ex- 
emplis, CF admiranats operibus oftende= 
1 it, propter que non humane ſed diving 
Scientie laudem ſit adept us, heſit tamen 
in illa Platonis perſuaſione, nec ullam 
Mechanicam liter am prodere volutt. 

By which means, Poſterity hath 
unhappily loſt, not. only the benefit 
of thoſe particular diſcoveries, but 
alſo the proficiency of thoſe Arts in 
general. For when once the learn- 
ed men did forbid the reducing of 
them to particular uſe and vulgar 
experiment, others did thereupon re- 
fuſe theſe ſtudies themſelves, as be- 
ing but empty and uſeleſs ſpeculati- 
ons. Whence it came to paſs, that 
the Science of Geometry was ſo uni- 
verſally negle&ted, receiving little or 
no addition for many hundred years 
together. 

Amongſt theſe Ancients, the di- 
vine Plato is obſerved to be one of 
the greateſt ſticklers for this fond 
: opinion, 


J 
Quin. 1. 
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_ came himſelf one of the firſt Ay- 


Archimedes ; or, Lib, T. 


Opinion, ſeverely dehorting all his 
followers from proſtituting Mathe- 
matical Principles, unto common ap- 
prehenſion or practice. Like the en- 
vious Emperour 7 16-r/4us, who 1s re- 
ported to have killed an Arrtificer for | 
making glaſs malleable, fearing leſt | 
thereby the price of Metals mizhr be 
debaſed. So he, in his ſuperſtition 
to Philolophy , would rather chuſe 
to deprive the world of all thole uſc- 
ful and excellent Inventions which 
might be thence contrived, than to 
expoſe that Profeſſion unto the con- 
tempt of the ignorant vulgar. | 
But his Scholar 4riftotle, (as in ma- 
ny other particulars, ſo likewiſe in 
this) did juſtly oppoſe him, and be- 


thors that hath writ any methodi- 
cal Diſcourſe concerning theſe Arts 3 
chuling rather a certain and general 
benefit, before the hazard that might 
accrue from the vain and groundleſs 
diſreſpets of ſome ignorant perſons. 
Being ſo far from elteeming Gco- 
metry diſhonoured by the applicati- 

ON 
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on of it to Mechanical praQtiſes, that 
| herather thought it to be thereby a- 
| Cdorned as with curious variety, and 
to be exalted unto its natural end. And 
whereas the Mathematicians of thoſe 
former ages, did ' poſſeſs all their 
Learning, as covetous men do their 
; Wealth, only in thought and notion ; 
the judicious Ariſtotle, like a wile 
Steward, did lay 1t out to particular 
uſc and improvement, rightly prefer- 
ring the reality and ſubſtance of pub- 
lick benefit, betore the ſhadows of 
ſome retired ſpeculation, or vulgar 
opinion. 

Since him, there have been divers 
other Authors, who have been emi- 
nent for their Writings of this na- 
ture, Such were Hero Alexandrinus, 
Hero Mechanicas, Papprs Alexanari- 
nus, Proclus Mathematicus, Vitruvins, 
Gruidgs Ubaldus, Hearicus Monantho- 
lus alilens, Guevara, Merſennns, Bet- 
tinus, &*c. Belides many others, that 
have treated largely of ſeveral En. 
g1nes, as Auguſtine Ramell;, Vittorio 
Roncha, Facobus Beſſonius, Vegetins , 
Lipſius, | B 4 Mott 
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Moſt of which Authors I have 
peruſed, and ſhall willing'y acknow- 
ledge my felt a dehtor to. them for 
many thing» in this following Dil- 
courſe. | 


A——————— 
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Concerning the NV me or this Art, That 
it may properly be ſtylei Liveral, The 
[«bj. it ana nature of it, 

He word M: chanick is thought 
to be derived 277 T2 wines #, 

Gvav 9 multum aſconiere, pertinaere : 

intimatnig the efficacy and force of 

{ſuch Inventions, Or elſe a$z wi yur 

yev (faith Enftathius) qua hiſcere 

non ſinit, becauſe theſe Arts are ſo full 
of pleaſant variety, that they admit 
not either of (lth or wearineſs. 
Accordiog to ordinary ſignificati- 
on, the wo d 1s uſed in oppoſition to 
the Liberal Arts; whereas in propriety 
of ſpeech thoſe employments alone 
may be ſtyled 7//beral, wiich re- 
quire only ſome bodily exerciſe, as 
ManufaCtures, Trades,&c. And on the 
Cops 
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Cap. 2. Mechamcal Powers. 


contrary, that diſcipline which diſco- 
vers the genera cauſes, effe&ts, and 
properties of things, may truly be e- 
ſteemed as a ſpecies of Philoſophy. 
But here it ſhould be noted, that 
thisArt is uſually diſtinguiſhed into a 
twotold kind : 
I. Rational. | 
2, Cheirurgical. 
The Rational is that which treats 


of thoſe Principles and Furda nental 7. 8. 


Notions, which may concern theſe 
Mechanical praQtifes. 

The Cheirurgical, or Manual, doth 
refer to the making of theſe Inſtry- 
ments, and the excrciſing of ſuch par- 
ticular Experiments, As in the works 
of Architecture, Fortifications, and 
the like. | 

The firſt of theſe, is the ſubjef of 
this Diſcourſe, and may properly be 
{tiled Lyberal, as juſtly deſerving the 
proſecution of an ingenuous mind. 
For it we conſider it according to its 
birth and original, we ſball find it 
co ſpring from honourableParentage, 
being produced by Geometry on the 

| one 
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one ſide , and Natural Philoſophy on 
the other. If accoxding to its uſe and 
benefit, we may then diſcern, that to 
this ſhould be referred all thoſe Arts 
and Profeſſions ſo neceſſary for hu- 
mage ſociety, whereby Nature is not 
only directed in her uſual courſe, but 
ſometimes allo commanded againit 
her own law. The particulars that 
concern Azjchitecture, Navigation , 
Husbandry, Military attairs, &Cc. are 
moſt of them reducible to this Art, 
both for their invention and uſe. 
Thoſe other diſciplines of Lopick, 


'Rhetorick, &c. do not more prucect 


and adorn the mind, than theſe Me- 
chanical powers do the body. 

And therefore are they well wor- 
thy to be entertained with greater 
induſtry and reſpect, than they com- 
monly meet with in theſe times; 
wherein there be very many that pre- 
tend to be Maſters in all the Liberal 
Arts,who ſcarce underſtand any thing 
in theſe particulars. 

The ſubjeft of this Art ts concern- 
ing the heavinels of ſeveral bodies, 

or 
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Cap. 2. Mechanical Powers. 


or the proportion that is required 
betwixt any weight, in relation to 
the power which may be able to 
move it, And fo it refers likewiſe 
to violent and artificial motion , «as 
Philoſophy doth to that which is na- 
tural. 

The proper end for which this Art 
is intended, is to teach how by un- 
derſtanding the true ditterence be- 
twixt the Wezeht and the Power, a mag, 
may add ſuch 'a fitting ſupplement 
to the ſtrength of the Power, that it 
{hall be able to move any conceiva- 
ble Weight, though it ſhould never 
ſo much exceed that force which the 
Power is naturally endowed with. 

The Art it felf may be thus deſcri- 
bed to be a Mathematical Diſcipline, 
which by the help of Geometrical 
Principles, do teach to contrive ſe- 
veral Weights and Powers, unto any 
kind either of motion or reſt, accord- 
ing as the Artificer ſhall determine. 

If it be doubted how this may be 
eſteemed a ſpecies of Mathomaricks, 
whenas it treats of . Weights, and not 


In 
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of Quantity ; For ſatisfaCftion to this, 
there are two particulars conſiderable, 

T1. Mathematicks 1n its latitude is u+ 
ſually divided into pure and mixed : 
And though the pure do handle on- 
ly abſtratt quantity in the general, as 
Geometry, Arithmetick; yet that which 
is nzixed, doth conſider the quantity 
of ſome particular determinate ſubjebt. 
So A4/trozomy handles the quantity of 
Heavenly motions, Mu{ic#* of ſounds, 


and Mechanicks of weights and powers. 


2. Heavineſs or Toys is not here 
uch a natural | 
quality, whereby condenſed bodies do -| 


of themſelves td downwards ; but 


rather as being an aftetion, whereby 
they may be meaſured. And in this 
ſenſe Aritot!e himſelf refers it among(t 


- the other ſpecies of quantity, as having! 


the ſame proper eſſence, which is to 
be compounded of integral parts. So 
a pound doth conſiſt of ounces, drams, 
{cruples. Whence it is evident, that 
there is not any ſuch repugnancy in 
the ſubject of this Art, as may hinder 
it from being a true /pecies of Mathe- 
matich:s, CAP, 
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CAP. HL 
Of the firſt Mechanical Faculty, the Bale 


Lance. 


: HE Mechanical Faculties. by 
which the Experiments of this 
nature mult be contrived, are uſually 
reckoned to be theſe ſix: 


The Wedz. 


Toe Screw. 


r. Libra. 1. The Balaxce. 
2, Vettrs. 2. The Leaver. 
3. Axisin |} 3. The Wheel. 
Peritrochio. | * 
4. Trochlen. | 4. The Pulley. 
. 


5, Cunens, | 
6. Cochlea. 


Unto ſome of which, the force of 
all Mechapical Inventions muſt neceſ 
farity be reduced. I ſhall ſpeak of 
chem ſeverally, and in this order. * 

Firſt concerning the Ballance ; this 
and theLeaver are uſually confounded 
together, as being but one faculry, be- 


caule the general grounds and propor= 


* o O . , 
tions of either force is ſo exaQtly the 


lame. But for better diſtinction, and 


more 
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more clear diſcovery of their natures, 
T ſhall treat of them ſeverally. 

The firſt invention of the Ballance 
15 commonly attribured to Afrea, 
who 1s therefore deified for the god- 
deſs of Juſtice ; and that Inſtrument 
ic ſelfadvanced amongſt the Celeſtial 
ſions. 

The particulars concerning it, are 
ſo commonly known , and of ſuch 
eaſte experiment, that they will not 
need any large explication. The chief 
end and purpoſe of it, is for the.di- 
ſtinction of ſeveral ponderoſit; 
For the underſtanding of whicfi, we 
mult note, that it the length of the 
ſides in the Ballanee, and the weights 
at the ends of them, be both mutually 
equal, then the Beam will be in a 
horizontal {cituation. But on the 
contrary, if either the _ alone 
be equal, and not their diſtances, or 
the diftances alone, and not the 
weights, then the Beam will accord- 
ingly decline. 

As ig this following diagram. 


Sup- 
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Suppoſe an equal weight at C, unto 
” that atB, (which points are both e- 
= qually diftant from the center A,) it 
= is evident that then the beam B F, 
= will hang horizontally. But if the 
| weight ſuppoſed at c, be unequal to 
| that at B, or if there be an equal 
weight at DE, or any of the other 
Z unequal diftances ; the Beam muſt 
Z then neceſſarily decline. | 

| With this kind of Ballance, it is 
| uſual by the help only of . one 
| weight, to meaſure ſundry different 
oravities, whether more or leſs than 
that by which they are meaſured. As 
} by the example here deſcribed, a man 
may with one pound alone, weigh any 
| other body within ten pounds, be- 
| cauſe the heavineſs of any wo 
l 


Cardin, 
Subtil. L,r. 
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doth increaſe profortionably to its 
diſtance from the Center. Thus one 
pound at D, will equiponderate unto 
two pounds at B, becauſe thediſtance 
AD, 1s double unto 4B. An1 for the 
fame reaſon, one pound at E, will e- 
quiponderate to three pounds at B ; F 
and one pound at F;, unto ten at B, be- | 
cauſe there is ſtill the ſame diſpropor- 
tion betwixt their ſeveral diſtances 

This kind of Ballance is uſually 
Mechan. ſtyled Romana, ſtatere. It ſeems ro | 
C. 21. be of ancient uſe, and is mentioned by 
Ariſtotle under the name of g>ay5&. | 
Hence it 15 calie toapprehend, how 
that falſe Ballance may be compoſed, 
ſooften condemned by the Wiſeman, 


Prov. 11.1. w_ & : 
c. 16. 11. AS beingan abomination tothe Lord, 


\ 
c 
\ 
1 
Tremcap. It the ſides of the Beam be not ei- Þ 
PaorsGel Qually divided, as ſuppoſe one have | y 
&#. Ma- 10 parts, and the other 11, then any Þ b 
*hem.1.8- two weights that differ according ta Þ} ti 
this proportion, (the heavier being Þ u 

placed on the ſhorter fide, and the | 
lighter on the longer ) will equi- Þ ir 
onderate. And yet both the ſcales Þ © 
ing empty, {hall hang in qui/zbrio, | W 


AS 
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as if they were exaQtly jult and true, 
asinthis deſcription, 


BF- =C 
| 
- 


Suppoſe AC, to have 1 i ſuch parts, 
whereof A B, has but 10, and yet both 
of them to be in themſelves of equal 
weight ; it 15 certain, thar whether che 
ſcales be empty,or whether in the ſcale 
D,we put 1pound,and atE1o pound, 
yet both of them ll equiponderate, 
becauſe there ts juſt ſuch a diſpropor:- 
tion in the length of the ſides; AC Deng 
unto 4 B, as 11 tO 10. | 

The frequency of ſuch cozenages 
in theſe dayes, may be evident from 
common experience ; and that the y 
were uſcd alſo in former ages, may 

KW. appezir 
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appear from Ar:/torle's teſtimony con- 
cerning the Merchants in his time. For 
the remedying of ſuch abuſes the An- 
cients did appoint divers Officers ſty- 
led Cn92zr25, who were to overlook 
the common meaſures. | 

So great care was there amongſt 
the Jews for the preſervation of 
communrative juſtice from all abuſe 
and falliticarion 1n this kind, that the 
publick ſtandards and originals by 
which all other meaſures were to be 
tryed and allowed, were with much 
religion preſerved in the Sanctuary, 
the careot them being committed to 
the Prieſts and Levites, whoſe office 
it was to look unto all manner of mea- 
ſures ana {ze. Hence 15 that frequent 
expreſſion, According to the ſhekel of 
the Sauttuary ; and that Law, All thy 
eſtimations ſoall be according to the 
(ek! of the Saudtuary ; which doth 
not refer to any weight or coin, di- 
{tin from, nd more than the vulgar, 
( as fome fondly conceive ) bur 
coth only oblige men in their deal- 
ing and trafiique to make ule of mw 

ju 
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- Þ Juſt meaſures, as were ag'ceable unto 
r | thepublick ſtandards that were kept 
- KF inthe Sanfluary, 
The manner how ſuch deceitful 
c ballances may be diſcovered, is by 
changing the weights into each other 
t Þ ſcale, andrhenthe inequality will be . 
f manifeſt. oo 
e From the former grounds rightly 
e | apprehended, it is. eaſie to conceive 
y © how a man may find out the juſt pro- 
e | portion of a weight, which in any 
h point given, ſhall equiponderate to ſe- 
/, | veral weights given, hanging in ſeve- 
o Þ® ral placesof the Beam. 
e& | Some of theſe Ballances are made 
& | ſo exact; (thoſe eſpecially which the 
it | Refiners uſe) as tobe ſenſibly curned 
of | with theeightieth part of a grain : 
by | which (thongh it may ſeem very 


7 | ſtrange ) is nothing to what * Capellus yg, 
h | relates of one at Sedar, that would Greaves 
!- | turn with the four hundredth part of =" 

. foot. 
r, Þ agrain. gi 
It There are ſeveral contrivances to deribus & 


- | make uſe of theſe in meaſuring che pum: 


hn | weightofblows, the force of powder, ' * 
it F C2 che 
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| Archimedes';"'or , Lib. I. 
the ſtrength of ſtrings, 6r other oblon 
ſubſtances, condenſed air, the diſtinE 
proportion of ſeveral metals mixed to- 
gether, the different gravity of divers 
bodies in the water, from what they 
have in the open air, with divers the 
like ingenious inquiries. HA 


CAP; TV. 
Concerning the Second Mechanick faculty, 
the Leaver. : 


4 Arr ſecond'Mechanical faculty, 


is theLeaver ; the firſt invention 
of it is uſually aſcribed to Veprure,and 
repreſented by his Trident, which in 
theGreel: are bottrcalled by one name, 
and are not very unlike in form, being 
both of them ſomewhat broader at 
one end, than in the other parts. 
There 15 one main principle conern- 
ing it ,which is (as it were) the very 
ſum and epitome of this whole art. 
hc meaning of it is thus expreſſed by 
Ariſtotle, ) Ty xa&hor Etep mes; 79 
z415v T6 nx Tec 2vnTemvrr. That 
15, 
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is, as the weight is toan equivalent 
power, ſo1s the diſtance betwixc the 
weight and the center, unto, the di- 
ſtance betwixt the. center and the 
power, and {o reciprocally. Or thus, 
the power that: doth equiponderate 
with any weight, mult have the ſame 
proportion unto it, as there is betwixt 
their ſeveral diſtances from the cen» 
ter or fulciment: as inthis tolowing 


Where ſuppoſe the Leaver to be 
:epreſerted by the length 4 B, the 
center or * prop at the point C, the 
weightto be ſuſtained D, the power 
thag doth uphold it E. 

Now the meaning of the foreſaid 
principle doth import thus much, 
that che power at E, muſt bear the 
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ſame proportion to the Weight D, as 
the diſtance C 4, doth to the other 
CB; which, becauſe it isoQtuple in 
the preſent example, therefore it will 
follow that one poundat B, or E, will 
equiponderate to eight pounds at 4, 
or D, as is expreſſed in the figure. 
The ground of which maxime is this, 
becauſe the point C, is ſuppoſed to 
be the center of gravity , on either 
ſide of which, the parts are of equal 
weight. | 

And this kind of proportion is not 
only to be obſerved when the power 
doth preſs downwarads.( as in the former 
example ) but alſo inthe other ſpecies 
of violent motion, as /ifting, drawing, 
and the like. Thus if the prop or ful- 
ciment were ſuppoſcd tobe at the ex- 


tremity of the Leaver, 
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as in this Diagramat A, then the 
weight B, would require ſuch a dif- 
ference 1n the ſtrengths or powers that 
did ſuſtain it, as there is betwixt the 
ſeveral diſtances AC, and BC. For 
as the diſtance AB, 1s unto 4C, ſo 
is the power atC, to the weight at 
B ; thatis, the power at 4, muſt be 
double to that at C, becauſe the di- 
ſtance BC, is twice as much as B A. 
from whence it is calie to conceive , 
how any burden carried betwixt two 
perſons, may be proportioned accord- 
ing to their different ſtrengths. If 
the weight were imagined to hang 
at the number 2, then the power at 
C, would ſuſtain but two of thoſe 
parts, whereof thatat 4, did uphold 
16, Ifir be ſuppoſed at the figure 
(3) then the ſtrength at C, to that at 
A, would be butas three to fifteen. 
But if it were lituated at the figure 
(9) then each of theextremirties would 
participate of it alike , becauſe that 
being the middle, both the diſtances 
are cqual. Itat the number ( 12) then 


the firength at C, is required to he 
C 4 double 
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double unto that at A. and in the like 
manner are we to conceive of the 0- 
ther intermediate diviſions. 

Thus allo mult it be, if we ſuppoſe 
the power to be placed betwixt the 
fulciment and the weight, as in this 
example. 


B A, 


A 


Where, as AC, isto A B, lo 1s the 


& 


A 


power at B. tothe weight ar C. 


Hence likewiſe may we conceive 
the reaſon why it is ſo much harder 
tocarry any long ſubſtance, either on 
the ſhoulders, or in the hand, if it be 
held by either of the extremes,then itit 
be ſuſtained by the middle of it. The 
ſtrength that muſt equiponderate at 
the nearer end, ſometimes increaſing 
the weight almoſt double to what it 1s 
in it ſelf. 
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Imagine the point A, to be the 
place where any lang ſubſtance ( as 
ſuppoſe a Pike ) is ſuſtained , it 1s 
evident from the former principle , 
that the ſtrength at B, ( which makes 
it lye level) muſt be equal to all the 
length 4 C, which 1s almoſt the whole 
PRE 

And as it 1s 1n the deprefſing , or 
elevaring, ſo likewile is it in the draw- 
Ing of any weight, asa Coach, Plow, 
or the like, 


Let 


'q 


# 
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Let the line D B,repreſent the Pole | 
or Carriage on which the burden is F 


ſuſtained, and the line AC, the croſs 
barr; at each of its extremities, 
there is a ſeveral ſpring tree G H, 


and I K, to which eicher horſes or | 


oxen may be faſtned. Now becauſe 
A, and C, are equally diſtant from 
the middle B, therefore in this caſe 
the ſtrength muſt be equal on both 
ſides ; but if we ſuppoſe one of theſe 
ſpring trees to þ efaſtned unto the 
points E, or F, then the {trength re- 


' Quired to draw on that ſide, will be 


ſo much more, as the diſtance E B, 


or F 3, is leſs then thatot 4 Þ; that P 


is, either asthree or four, as E Þ, to 
B A, 
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BA, orasone totwo,as FB, toB A. 

: So that the beaſt faſtned at 4, will 

* not draw ſo much by a quarter, as the 

| other at E, and buthalf as much as 

| oneat F, 

FE Whenceitis eaſie to conceive how 
© a husbandwan (c:m inequales weni- 
| unt ad aratra juvenct) may propor- 
tion the labour of drawing according 
| to the ſeveral ſtrength of his Ox- 
- CN. 


MELT he 


@ —_— 
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) Unto this Mechanical faculty _ 

- ſhould be reduced ſundry other inſtru- 5 ek _ 
; . CU. cg, 
| ments 1n common uſe. Thus the Oars, s, 7. 

Stearn, Maſts, 8&c. according ro their Vide Gue- 
| force, whereby they give motion co 
| the ſhip, are to be conceived under 

ſe hi 

this head. As, 
Fl Thus likewile for that engine, where- c. 29. 
by Brewers and Dyers do commonly Fer Gt 
tn Bora hich Ari/torle calls 12% pantht* 
i w water, which Ar:/totle calls nA%- honeſta 


»«y, and others 7ellenonu. This being Diſciplins 


hun 
OO 


ie Þ the ſame kind of Inſtrument , by - 19 <2 

'E- . : , calls it 

e which Archimedes drew up the {hips corruptly 

7 of Marcellus. Tellenon 
5 ; 


CA t, 


28 


Archimedes ; or , Lib. 1I.| 


CAT. 'V. 


How the natural motion of living crea 
tures 1s conformable:to theſe art ifi-Þ 


cral rules. 


H E former Principle being al. 


ready explained. concerning ar- | 
tificial and dead Motions, It will not þ 


be altogether imp-rtinent, 1f 1n the 


next place we apply it unto thoſe P 


that are natural 1n' living bodles , 


and examine whether .thele alſo ard : 


nor governed by the lame kind of pro- 
Portions. 


In all perfe&t living creatures, there ; 


iS a twotold kind of motive inffexds 
ments. | 
1. Primary, the Muſcles. 
2. Secondary, the Members, | 
The Mulcles are naturally fitted 
to be inſtruments of motion, by the 
manner of their frame and compo- 
ſire ; conſiſting of fleſh as their chiet 
material, and beſides of Nerves, Lt- 


FArures, 'Veias, Arteries, and Mem- F 


The | 
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The Nerves ſerve for the convey- 


' ance of the motive faculty from rhe 
brain. The Lzearvres for the {trength- 


ning of them, that they may not flag 
{ and languiſh in their morions. The 


Þ 72s for their nouriſhment. The Ar- 


# ,eries for the ſupplying of them with 
} ſpirit, and natural vigor. The Mem- 
| brances tor the comprehenſion or in- 
| cloſure of all theſe rogether, and for 
| the diſtinction of one muſcle from 
another, There are belides divers 
| fbre or hairy ſubſtances, which Na- 
| ture hath beſtowed for the farther 
| corroborating of their motions ; theſe 
| being diſperſed through every mulcle, 
! do ſo joyn together in the end of 
| them, as to make intire nervous bo- 


| dies, which are called Texzoncs, al- 
* molt like the grifles. Now this ( faith 


| Galea) may fitly be compared tothe 
| broader part of the Leaver, thar is 
| put under the weighr, which, as it 
| ought to be ſo much the ſtronger, 


by how much 1t is put toa greater 


| force ; ſo likewile by this dorh na- 
| ture inable the mulcles and nerves 


for 
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for thoſe motions, which otherwiſe þ 


would be too difficult for them. 


Whence it may evidently appear, Þ 
that according to the opinion of that Þ 
eminent Phiſician, theſe natural moti- Þ 
ons are regulzted by the like grounds Þ 


with the artificial. 


2. Thus alſo is it in thoſe ſecon- Þ 
dary in{truments of motion, the mem. | 
bers: among(t which, the hand isF 
Cr2@v:y 24vw, the inſtrument of in-Þ 
{truments ( as Galen ſtyles 1t ) ; and as 
the ſoul of man doth bear in it the 
image of the divine wiſdom andF 
providence, fo this part of the body 
ſeems in ſome ſort to repreſent the 
Omnipotency of God, whillt it | 
able to pertorm ſuch various andF 
wonderful etets by the help of this Þ 
art, But now for its own proper 
natural ſtrength, 1n the lifting anyFÞ 
great weight, this is always propor- Þ 
tioned according to 1ts extenſion Þ 
from the body, being of leaſt force 


when it 15 fully ſtretched out, or at 


armsend, ( as we ſay ) becauſe then Þ 


the ſhoulder joyat is as the center of 
: iy 
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{ þ its motion, from which, the hand in 
- F that poſture, being very remote, the 
r, þ weight of any thing it holds muſt be 
at © accordingly augmented. Whereas the 
ti. þ arm being drawnin, the elbow-joynt 
ds Þ doth then become 1ts center, which 
| (vill diminiſh the weight proportion- 
n. | ably, as that part 1s nearer unto it than 
n. | the other. _ 
i:þ To this purpole allo, there is a- 
n- | nother ſubtil probleme propoſed by 
as Þ Ariftotle, concerning the poſtures of 
he þ fitting and riſing up. The quzre is 
1d þ this, Why a man cannot riſe up from 
| his ſeat, unleſs he firſt, either bend 
he his body forward, or thruſt his feet 
isÞ backward. 
14k In the poſture of ſitting, our legs 
is are ſuppoſed to make a right angle 
erÞ with our thighs, and they with our 
i þ backs, as In this figure. 
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” Where 
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Wherelet 4B repreſent the back, 


BC the thighs, C D the legs. Now 


it 15 evident, that a man cannot riſe Þ 
from this poſture, unleſs eicher the Þ 
back 4 B, do firſt inclineunto F, toÞ 


make an acute angle with the thighs 
BC; or elſe that the legs C D, do in- 
cline towards E,which may aiſo make 
an acute angle wirh therhighs BC ; or 
Jaſtly,unleſs both of them do decline to 
the points G /Z, where they may be 1n- 
cluded in the ſame perpendicular, 


For 
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: | 
| are brought into an acute angle, the 


Cap: $. Mechanical Powers. 
For the reſolution of which, the 


; Philoſopher propoſes theſe two pars 


| ticulars. 


1. A right angle (faith he) isa kind 


! of equality, and that being narurally 


the cauſe of reſt, muſt needs be an im- 


!xdiment to the motion of riſing. 
2. Þbecaule when etther of the parts 


head. being removed over the feet , 


; or they under the head ; in ſuch a 
poſture the whole man is much 


| nearer diſpoſed to the form of ſtand- 
| wherein all theſe parts are in 


mg, 


| one ſtraight perpendicular line, than 


he 1s by the other of right angles, 
1n which the back and legs are two 


| parallels ; or that of turning theſe 


| ſtraight angles inco obtuſe, which 


would not make an erect polture, but 


declining. 


* * & © 


But neither of theſe particulars (as 
I conceive) do fully farisfie the pre- 
ſent quzre, neither dothe Commen- 
tators, Monantholins, Or Guevara, 
better reſolve it. Rather ſuppole 
BC, tobe asa Vettis or Leaver, to- 


D wards 
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wards the middle of which is the 
place of the fulciment, 4 B, as the 
weight, C D, the power that 1s to 
raiſe it. 

Now the body being ſituate in this 
reQangular form , the weight 4 B, 
mult needs be augmented proportio- 
nably to its diſtance from the fulci- 
ment, which is about halt the thighs ; 
whereas if we ſuppoſe either the 


weight to be inclined unto F, or the | 


4 
Þ 
b 
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power to E, or both of them toG H, Þ 
then there is nothing tobe lifted up, 
but the bare wapghr itfclt, which in F 
this ſituation 15 not at all increaſed Þ 


with any addition by diſtance. 


For inthcſe concluſions concerning Þ 
the Leaver, we muſt always imagine Þ 
that point which is touched by a per- 


pendicular from the center of gravi- 
ty, to be one of the terms. So that 
the diverſe clevation or depreſſion of 
the inftrument, will infer a great al- 
teration in the weight it ſelf, as may 
more clearly be diſcerned by this fol- 
lowing Diagram. 


Where 
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| Where 4 is ſuppolied to be the 
| place of the #1; or fulciment; BCa 
| Leaver which ftands horizontally, the 
power and the weight belonging unto 
| it, being equal both in themſelves, 
of þ and alſo in their diſtances from the 
2 P*OP- | PTY 
| But now ſuppoſe this inſtrument 
to' be altered according to the fitua- 
tion D E, then the weight D will 
| be diminiſhed , by ſo much, as the 
re | Perpendicular from its center of gra- 
| D 2. vity 


* & & © * 
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vity H I, doth fall nearer to the prop þ 
- or fulciment at 4. . And the power at Þ 
E, will be ſo much augmented, as the 

rpendicular from its, Enter XK EF 
Joes falf rh fe the point at 4. 
And ſo on the;contrary/in that other ſi-F 
tuation of the'Leaver'FG ; ,whence itF 
is caſt ito conceive the true reaſonP 
whyche iacliaing:of chebody,-ecthe| 
putting back ot/the leg , ſhould fo 
much conduce to the facility of riſing. 

From;/theſe/grounds, Hkewiſe mayP 
we underſtand, why the&knees ſhouldF 
be molt weary in aicendiqg, and the 
thighs in deſcending ; which 1s be-F 
cauſe the weight of the body doth bear 
molt upon the knee joints, in railing it Þ 
ſelf up. and molt upon the muſcles off 
the thighs, whea it ſtays it ſelf .in 


coming down. 


There are divers other natural pro- 
blems to this purpoſe, which I forbear 
torecite. Wedonot ſo much as go, 


or fit, or riſe, without the uſe of thi 
Mechanical Geometry. | 
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op þ | 

at Þ 5 A FL 

he Concerning the Wheel. 

4 F*HE third Mechanical faculry «,y., 
$1 15 commonly ſtiled axis in pr rt likewiſe 

> it Þ trochio, It confiſts of an axis or Cylin- _ _ 


on |} der, baving a rundle about it, wherein <. 1, 
heÞ} there are. faſtned divers ſpokes, b 

ſoÞ} which the whole may be turn'd round, 

18. þ according to this figure. 
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linder which is ſuppoſed to move up- 


on a ſmaller Axis at E, ( this being Þ 
all one in compariſon to the Good ; 
proportions, as it it were a meer | 
Mathematical line ) LG, is the run- Þ 
dle or wheel, H FI K,, ſeveral {pokes F 
or handles that are faſtned in it; D, Þ 


the place where the cord is faſtned 
for the drawing or lifting up of any 
weight. | 

The force of this inſtrument doth 
conſift in that diſproportion of di- 
flance, which there 1s betwixt the 
Semidiameter of the Cylinder 4B, 
and the Semidiameter of the rundle 
with the ſpoles F 4. For let us con- 
ceive the line F'B, tobeas a Leaver, 


whercin A is the center or fulciment, Þ 


B the place of the weight, and F of 
the power. Now it 15 evident from 
the former principles . that by how 
much the diſtance F 4, is greater 
than 4B, by fo much leſs need the 
power be at F, in reſpeCG& of the 
weightat B, Suppoſe A B to be as 
the tenth part of 4 F, then the pow- 


ur 
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Where B C does repreſent the Cy- | 
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Y- þ eror ſtrength which is but as a hun- 
P” | dred pound at F, will be equal toa 
5 | thouſand pound at B. 
| For the clearer explication of this 
| faculty, it will not be amiſs to conſi- 
. | cer the form of it, as it will appear, 
© Þ being more fully expoſed to the view, 
” Asin this other Diagram. : 


Suppoſe 4B for the Semidiame- 
| ter of the Axis or Cylinder, and AC 
| for the Semidiameter of the rundle, 
| with the ſpokes; then the power 
| | D 4 at 


40 
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at C, which will be able to ſupport the 
weight D, mult bear the ſame pro- 
portion unto it, as ABdothto 4 C 
{o that by how much ſhorter the 
diſtance 4 B 1s, 1n compariſo:1 ta the 
diſtance 4 C, by io much leſs need 
the power be at C, which may be 
able to ſupport the weight OD, hanging 
at Þ, 

And ſo likewiſe 15 it for the other 
ſpokes or handles 'E £G H, ateitier 
of which, it we conceive any power 
which ſhall move according to the 
ſame circumference wherein thelc 
handles are placed.” then the {trength 
of this power will beall one, as it it 
were at C. But now ſuppoſing a dead 


weight hanging at any.of them, (as ; 


at E,) then the .diſpraportion will 
vary, The power beftng ſo much leſs 
than that at C, by how much the 
line 4C 1s longer than 47. The 
weight K, being of the ſame force at 
E, as if it were hung atT, in which 
paint the perpenJicular of its gravity 

doth cot che Diameter. 
The chjet advantage which this 
;0- 
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Cap. 6. Mechanical Powers. 


inſtrument doth beſtow, above that 


| of the Leaver, doth conſiſt in this 


particular. Ina Leaver, the motion 


| can be continued only for ſo ſhorta 


ſpace, as may be an{werable to that 
ittle diſtance betwixt the fulciment 
and the weight : which is always by ſo 
much leſſer, as the diſproportion be- 
twixt the weight and the power 15 
greater, and the morion it ſelf more 
ealte, But now in this invention, that 
inconvenience 1s remedied; for by a 
frequent rotation of tFe axis, the 
weight may be moved for any height 
or length, as occaſion ſhall require. 

Into this faculty may we refer the 


| farceof all thoſe engines which con- 


{iſt of wheels with teeth in them. 

 Henceallo may we diſcern the rea- 
fon why ſundry inſtruments in com- 
nion ule, are framed after the like 
form with the following figures. 


All 
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oA 


All which are but ſeveral kinds of 
this third Mechanical faculty. In 
which the points A'BC, do repreſent 
the places of the power, the fulci- 
ment, and the weight. The power 
being in the ſame proportion unto the 
weight, as BC 15 unto BA. 
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EAP, VI. > 


Concerning the Pulley. N 
Hat which is reckon'd for the 
. fourth Faculty, is the Pulley : 


| which is of ſuchiordinary uſe, that it 
| needs not any:particular deſcription. 
| The chief parts. of it are divers litle 
| rundles, that are moveable about their 
| proper axes. Theſe are uſually di- 
| vided according to their ſeveral ſitu- 
- ations, into the upper and lower. If 
: 2n engine have twoof theſe rundles a- 
' bove, and two below, it is uſually cal- 
| led $5. , if three rern:;,-if 
| many, mAvarsc;. 


The lower Pulleys only do give 


force to the motion, If we ſuppole a 
| weight to hang upon any of the upper 
| rundles, it will then require a power, 


| that in ir ſelf ſhall be fully equal for 


the ſultaining of it. 


The 
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IH Q x 
ah: 
at The Diamiter AC, being as the 
096: beam of a ballance, of which B 1s 
1918. the proper cenrer. Now the parts A, 

T4 and C,, being equally diftant from this 
1140 + center, therefore the power at E, muſt 
WY be equal to the weight at D, ir being 
VAH% all one as if the power and the weight 
'' i: were faſtned by two ſeveral ſtrings at 

43 the ends of the ballance F G. 
al! Now all the upper Pulleys being Þ 9 

L} | of the ſame nature, it muſt neceſſarily Þ a; 

[ follow , that none of them doin Þ 9g 
q; | themſelves conduce to the eaſing of Þ 7 
| | | the power, or lightning the weight, Þ » 
i but only for the greater convenien- Þ | 

cy 
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| 
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| Cap. 7. Mechanical Powers. 


cy of the motion, the cords by this 
means being more eaſily moved than 
otherwiſe rhey would, 
But now ſuppoſe the weight to be 
ſuſtained above the Pulley, as it is 
'nall thoſe of the lower ſorc ; and then 
the power which ſupports it, need be 
but halfas much as the weight ic ſelf. 


? 


Let; AC, « mg the Diameter 
of a lpwer-Pullley, on whoſe center 
at B, the wei is faſtned,, one end 
of tf&-cord being ryed-re-a hdok at 
D. Now it j#evident, &batfalf the 
weight 1s! ſuſtained at D, fo that 
there 1s þut.the other half left to be 

LIE - ” iſuſtained 
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ſuſtained by the power at EF. It be- þ 
ing all one as if the weight were tyed F 
unto the middle of the ballance F'G, Þ 


whole ends were upheld by two ſeve- 
ral itrings, FH, and GT. 


And this ſame ſubduple proportion þ 
will {tilt remain, tho? we ſuppoſe an | 
upper Pulley joyned to the lower, as | 


in theſe two other figures. 


s 
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Where the power at 4, is equal to 
the weight at B: Now the weight at 
B, being but half the ponderofity C, 


* therefore the power at 4, notwith- 


ſtanding the addition of the upper 
r1ndle, muſt be equivalent to halt the 


' , weight ; and as 8he upper Pulley alone 
. | doth not abate any. thing of the 
- weight, ſo neither being joined with 
| the lower, and the ſame ſubduple 


difterence betwixt the power and the 


| weight, which 1s cauſed by the lower 
| Pulley alone, doth ſtill remain unalce- 


red, though there be an upper Pulley 


Now as one of theſe under Pul- 


| leys doth abate half of rhat cheavi- 
| neſs which the weight hath init ſelf, 
| and cauſe the power tobe. in a ſub- 
F duple proportion unto it ; ſo two of 
| thzm do abate half of that which 
| remains, and cauſe a ſubquadruple 
| proportion, betwixt the weight and 
| the power; three of them a ſubſex- 


tuple, four a ſuboCtuple : and fo for 


| five, or fix, or as many as ſhall be re- 
| quired, they willall ofthem diminiſh 


the 


47 


tion. . 
Suppoſe the weight in it {elf to be 


x 209 potind, the applying unto it one 
of theſe lower Pulleys, will make it 
but as 650, two of them as 300, three 
of them as 1 50. &#c. 
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the weight according to this propor: | 


Z 


But now, if we conceive the firſt Þ 


art of the {tring to be faſtened unto ; 
the lower Pulley, as 1n this other ti- Þ 


gureat F; | 


then 
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then the power at 4 will be ina fub- 
triple proportion to the weight E£, 

| becaufe the heavineſs would be then 
_ equally divided unto the three points 
of the lower Diameter BC D, _—_ 

M 0 
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Archimedes ; or, Lib. 1. 
of them ſupporting a like ſhare of the | 
burden, It unto this lower Pulley | 
there were added anothtr, then the 
_—_ would be unto the weight in a 

ubquintuple proportion. If a third, a 
ſubſeptuple, and fo of the reſt. For 
we mult note, that the cords in this 
inſtrument are as ſo many powers,and 
the rundles as ſo many leavers, or bal- 
lances, | 

Hence it is eaſie to conceive, how 
the tirength of the power may be pro- 
portioned according to any ſuch de- 
gree, as {Þall be required; and how 
any weight given, may be moved by 
any power given. 

*Tis not material to the force of 
this inſtrument, whether the rundles 
of it be big or little, if they be made 
equal to one another in their ſeveral 
orders; but it is moſt conventent, that 
the upper ſhould each of them in- 
creaſe as they are higher, and the 
other as they are lower, becaule by 
this means the cords will be kept from 
cangling. 

Thele Pulleys may be multiplied 

| Gs 
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according to ſundry ditterent ſituati- 
ons, not only whea they are ſubordi- 
nate, as inthe former examples, but 
alſo when rhey are placed collaterally. 

From the tormer grounds it 1s ealie 
*0 contrivea l-dder, by which a man 
may pull himlelt up untoany height; 
For the performance of this, there 


| isrequiredonly an upper and a lower 


rundle : 


To 


% 


« #8 & & *® 


_— 


Archimedes; or, Lib.L 


To the uppermoſt of rheſe at 4, there 
ſhould be faſtned a ſharp grapple or 
cramp of iron, which may be apt to 
take hold of any place where it lights. 
This part being firſt caſt up and faſt- 
ned, and the ſtati D E, at the nether 
end, being put betwixt the legs, ſo 
that a man may ſit upon the other B C, 
and take hold of the cord at F, it 1s 
evident that the weight of the perſon 
at E, will be but equal to half fo 
much ſtrength at F, 'lo that a man 
may caſily pull himſelf up to rhe place 
required, by leaning but little more 
than half of his own weight on the 
{ſtring F. Or if the Pulleys be mulrt- 
plied, this experiment may then be 
wrought with leſs labour. 


—_—— ak 
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C A P. ;VIIL. 
Of the Wedge. | 


HE fift Mechanical faculty is 

the Wedge, which is a known 
inucrument,commontly us'd ih the clca- 
ving 
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Cap. 8. Mechanical Powers. 53. 
ving of wood. The efficacy and great 
ſtrength of it may be reſolved unto 
theſe two particulars : | 

rt. The form of it. 

2. The manner whereby the power 


| is imprefſed upon it, which is by the 


force of blows. | 

x. The form of it repreſents ( as 
it were.) two Leavers. 

; | 

| me > 


EL 
Y 


A 


Each fide 4 D, and AE, being one, 
the points BC, being inſtead of ſeve- 
ral props or fulciments ; the weight 
to be moved at A, and the power 
that ſhould move ir , being applied 
to the top DE, by the force of 
lome ſtroke or blow, as Ar:iftotle 
hath explained the ſeveral parts of 
this faculty. But now, | ecaule this 
inſtrument may be ſo uſed, that the 

E 3 point 
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point of it {ſhall not touch, the body 


to be moved, as in theſe other f1- 
gures: 


M 

| a 
Therefore Ubal/dws hath more' exatly 
applied the ſeveral parts of it accord- 
ing to this form, that the point 4 
{hould be as the common fulciment, 
in which both the ſides do meet, and 
(as it were) uphold one another ; 
the points B and C, refreſenting that 
part of the Leavers where the weight 
is placed. | 
' It 15a genera] rule, That the more 
acute the angles of theſe weuges are, 
by ſo much more eafie will their mo- 
210n be ; the force being more eaſily 
:mprelled, and the ſpace wherein the 
pody is moved, being {o much the _— 
| | ” The 
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The ſecond particular whereby 
thigfaculty hath its force, is the z2ax- 
nef whereby the power 15 impreſt 
upen it, which 1s by a ftroke or blow ; 
the efficacy of which doth much ex- 
ceed any other ({trength, For though 
we ſuppole a wedge being laid on a 
peice of timber, to be preſſed down 
with never ſo great a weight; nay, 
though we ſhould apply unto it the 
power of thoſe other Mechanical 
engines, the Pulley, Screw , &c. 
yet the effect would be ſcarce conli- 
derable, in compariſon to that of a 
blow. The true'reaſon of which, is 
one of the greateſt ſubtilties in na- 
ture ; Nor is it fully rendred by any 
of thoſe who have undercaken the 

reſolution of it. Ariſtctle , Cardap, Mechan. 

and Scaliger, do generally aſcribe ir < '3- 
unto the ſwiftnefs of that motion ; pacrci.” 
But there ſeems to be ſomething 33:. 

more in the matter than ſo ; for o- 
therwiſe it would follow, that the 
quick ſtroke ofa light hammer,ſhould 
be of greater efficacy, than any ſofter 
2nd more gentle ſtriking of a great 
m4 © {ledge. 


rand 
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fledge. Or according to this, how | 


ſhould it come to pels, that the force 
of an arrow or bullet diſcharged near 
at hand ( when the imprefon of that 
violence, whereby they are carried, 
is moſt freſh , and {5 in probability 
the motion at its ſwifteſt ) is yet not- 
withſtanding, much leſs than it would 


be at a greater diſtance? There is | 
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therefore further conſiderable, the 2 


uality of that inſtrument by which 
= 12 motion 1s gun, and alſo the þ 


diſtance through | 


conveniency © 
which it pailes. 


Unto this faculty is uſually redu- þ 
ced the force of files, ſaws, hatchets, þ 
&c. which are, as 1t were, but ſo ma- 


ny wedges faſtned unto a VeRtis or Þ 


Leaver. 


CAP IS 
Of the SCREW. 


"© which is uſually recited for 
the ſixth and laſt Mechanick fa- F 
culty, is the Screw, which is deſcribed 


tobea kind of wedge that is mulri- 


pl:c: | 
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v | plied or continued by a hehcal revo- 

e |þ lutionabout a Cylinder, receiving its 

r þ motion not from any ſtroke, but frem Perew. 
t | a VeRtis at one end of it. It is uſu. (937- , 
, | ally diſtinguiſhed into! two ſeveral 14.8. 

y þ kinds: the male,which is meant 1n the 

t- | former deſcription; and rhe female, 

d F| which isof a concave ſuperficies. 
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* The former is noted in the figure 
' with theletter 4, the other with B. 
| Ariſtctl: himſelf doth not ſo much 
| 2s mention this inſtrument , which 
or yer notwithſtanding is of greater 
a- | torce and ſubtilty, than any of the 
2d Þ reſt, Itis chiefly applied to the ſquee- 
i-| zing or preſſing. of things down 
wands, 
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58 Archimedes ; or, Lib. I. 
Wt}! wards, as.in the Preſſes for Printing, þ 
Ws for wine, oyl, and extraQting the juice Þ 
5. | from other fruits, in the performance Þ the 
(1HKÞ ot which,the ſtrength of one man may | 
Brs be of greater force, than the weight Þ 
in of a heavy mountain : It is likewiſe Þ 
uſed for theelevating or lifting up of * | 
weights. | al 

The advantage of this faculty a-þ 
bove the reſt, doth mainly confiſt in Þ 
Ef this: the other inſtruments do re-| 

Tart quire ſo much ſtrength for the ſup- Þ 
porting of the weight to be moved, Þ 
as may be equal untoir, beſides that o- Þ 
Hi ther ſuper-added power whereby it Þ 
EY: 15 out-weighed and moved ; ſo that Þ 

| in the operations by theſe, a man 
does always ſpend himſelf in a conti- 


' nued labour. 
4 | Thus ( for example ) a weight that 
gy's! is lifted up by a Wheel or Pulley, 


1 | will of it felf deſcend, if there be 
| | 10t an equal power to ſuſtain it. 


| But now in the com ooſure of a Screw, 
{|} | this inconvenience 1s perfectly reme- 
\Fony died ; for ſo much force as is com- k,,, 


mugicated unto this faculty, from the 
Power 


; | Cap. 9- Mechanical Powers. 

| Power that is applied unto it, is till 
> þ Tetained by the very frame and na- 
<©E tire of the inſtrument it ſelf ; ſince 
{the motion of it cannot poſlibly re- 
"turn, but from the very ſame place 
:wlereit firſt began. Whence it comes 
"to paſs, that any weight lifted up, 
'with the affiſtance of this engine, 
Emay likewiſe be ſuſtained by it, 
- | without the help of any external 
:power, and cannot againdeſcend un- 
to its former place, unleſs the hag- 
dle of the Screw ( where the motion 
firſt began) be turned back: ſo that 
all the {trength of the power, may 
:be employed in the motion of the 
weight, and none ſpent in the ſuſtain- 
ing of it. 
| The chief inconvemence of this 
inſtrument is, that in a ſhort ſpace it 
will be ſcrewed unto its full length, 
and then it cannot be of any fur- 
ther uſe for the continuance of the 
motion, unleſs it be returned back , 
and undone again as at the firſt, But 
this 1s uſually remedied by another 
lavention , commonly ſtyled a perpe- 
| F114 
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Ir is uſed 
i ſome 
Watches. 
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tual Screw, which hath the -29troz 


ing both infinite. 


| 


For the compoſure of which, in 
ſtead of the female, or concave ſcrew, 
there muſt be a little Wheel, with 
ſome notches in it, equivalent tc 
teeth, by which the other may tak: 


hold of it, and turnit round, as uf 


theſe other figures. | 
This latter engine does fo far ex: 
ceed all other contrivances to thi 
purpoſe, that it may juſtly ſeem 2 
wonder why 1t js not of as comme 
ule 


c 
a Wheel, and the force of a Screw, be 


of 
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off uſe in theſe times and places, as any p 
be-þ of the relt. To | 


; CA 4 Ao | 

| 4, enquiry into the magnificent works 

| of the Ancients, which much exceeds. 
ing our later times , may ſeem to 
infer a decay in theſe Mechanical 
Arts. | | 


Hus have I bricfly treated con- 
| 3 ceraning the general principles 
| of Mechanicks, together with the di- 
| {tint proportions betwixt the weight 
{ and the power in each ſeveral facul- 
ty of ir; Whence it 1s caſie to cons. 
ceive the truth and ground of thoſe 
famous ancient monuments, which 
ſeem almoſt incredible to theſe fol- 
lowing ages. And becauſe many of 
ioo-them recorded by Antiquity , | were 

'of ſuch vaſt labour and. magnifi- 

x. cence, and ſo mightily difproporti- 
hi; onable ro humane ſtrength, it ſhall 
- of fot therefore be impertinent unto the 
onfÞ Purpolc I aim ar, tor to ſpecific "m_ 
EE 4-0 
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Archimedes ; or, Lib. [| 
ofthe moſt remarkable amongſt them, | y,; 
and to enquire into the means and}, 
occaſion upon which they were firtÞ,f 
attempted. FI 

Amongſt the /Zgyptians, we reAÞ or, 
of divers Pyramids, of fo vaſt a mag-Þ,h, 
nitude, as time it felf in the ſpace of Þ,f 
fo many hundred years hath not yetÞ yy, 

L. 2.175. devoured. Herodotus mentions one of | 
them, ereCted by Cleopes an Mgyprian Þ 
King, wherein there was not any one 
ſtone leſs than 3o foot long, all of 
chem being ferched from Arabia. And 
not much after, the ſame Author 
relates, how Amaſis another A£gypri- 
an, made himſelf a houſe of one en- 
tireſtone, which was 21 cubits long, 

Þ7, 1 .; 14 broad, and 8 cubits high. The 

i. 12. lame Amaſis is reported to have made 
the ſtatue of a Sphinx, or Agyptian 
Car, all of one ſingle ſtone, whoſe 
length was 143 foot, its height 62 
foor, the compaſs of this ſtatues 
head containing 102 foot. In one 
of the Egyptian Temples conſecrated 

Plin.l. 37. to Jupiter, there 15 related to be an 

5 Obelisk, conliſting of 4 Smaragds 

or 


f | Cap. T0. Mechanical Powers. 
For Emeralds ; the u hole is 40 cubits 
NF high, 4 cubits broad at the bottom, 
dF 2nd two at the top. Se/oftris the King 
lt Þ of Egypt, in a Temple at Memphis, de- 
(dicated to Vulcan, 1s reported to, have 
AÞer-&ted two ſtatues, one for himſelf, 
8-Þth2 other for his wite, both conſiſting 
oi Þof two ſeveral ſtones, each of which 
«FE were 30 Cubits high. | 
Amongſt the Jews we read in {4- 
cred W rit of So/omo,'s Temple, which 
or its ſtate and magnificence might 
have been juſtly reckoned amongſt 
he other wonders of the world, 
yherein beſides the great riches of 
he mater1als, there were works too of 


N- as great labour. Pillars of braſs 18 
5 ubits high, and 12 cubirs round ; 
c 


preat and coſtly ſtones for the foun- 
de dation of It ; Joſephus tells us, that 
an ome of them were 4o cubits, others 
ole 45 Cubits long. - And in the ſame 
62 FChapter he mentions the three famous 
e5S Flowers built by Herod, wherein e- 
ne ÞFrery ſtone being of white marble, 
ed fas 20 cubits long, 10 broad, and5 
al Bigh, And which was the greateſt 
ds | | WOn- 
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64 Archimedes ; or, Lib. IF 
wonder, the old wall it ſelf was ſity. 
ated on a ſteep riſing ground, and yet 
the hills upon it, on the tops of which 
theſe Towers were placed, were about 
30 cubits high, that *ris ſcarce imagin. 
able by what ftreagth ſo many ſtones 
of ſuch great magnitude ſhould be 
conveyed to ſo high a place. 

4 = 36: Amongſt the Grecians we read of 
Pancirl. the Ephefian Temple dedicated toff 
Deperd. Diana, wherein there were 127 co- 
*::3%* Jumns, made of fo many ſeveral 
ſtones, each of them 60 foot high, 
being all taken out of the quarrie 
in 4ſzz,  ?Tis ſtoried allo of the bra 
zen Coloſſus, or great Statue in the 
Iſland of Rhodes, that it was 70 cu- 
?n£34. bits high. The thumbs of ir being 
ſo big that no man could graſp one 
of them about with both his arms; 
when it ftood upright, a ſhip migh 
have paſſed betwixt the Izgs of it 
with all its ſails fully diſplayed ; being #0 
thrown down by an earth-quake, th: 
braſs of it did load goo Camels, Bu 
above all ancient defigns to this pur: b 
poſe, that would have been moi ©? 
wonde! 
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wonderful, which a Grecian Archi- 
tet did propound unto Alexander, to 
cut the Mountain 4thos into the form 
of a ſtatue, which in his right hand 


| ſhould hold a Town capable of ten 


thouſand men, and in his left a Vel< 
cl to receiveall the water that flow- 
ed from the ſeveral ſprings in the 


' Mountain. But whether Alexander 
| in his ambition did fear that ſuch 


an Idol ſhould have more honour 
chan he himſelt, or whether in his 
good husbandry, he thought that 
ſuch a Meicrocoſys ( if I may fo 
ſtyle it ) would have coſt him 
almoſt as much as the conquering 
of this great world, or what ever 
elle was the reaſon, he refuſed to at- 
tempt 1t. 

Amongſt the Romans we read of a 
brazen Coloſſus, made at the command 
and charges of Nero, which was 120 


| foot high 3 Martial calls it Sydereas , 


or ſtarry. 
Hic ubi Syderens proprius vidit aſtra 
Coloſſus. And it 1s ſtoried of M. Curto, 
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Virrav. 
Archar.l. 2. 


Suer. Ner. 


that he ereQed two Theatres ſuffici- Fancirol 
F ently Tit. 18. 
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Archimedes; or , Lib-T. 
ently capacious of people, contrived 
movable upon certain hinges ; Soine- 
times there were ſeveral plays and 
ſhows in cach of them, neither being 
any diiturbance to the other;and ſome- 
times they were both turned about, 
with the people in them, and the ends 
meeting together, did make a perfect 
Amphitheater b {o that the {ſpectators 
which were in either of them, might 
joyntly behold the ſame ſpectacles. 

There were beſides at Rome fundry 
Obelis/s , made of ſo many intire 


ſtones, lome of them 4o, ſome $80, 


and others go cubits high. The chiet 
of them were brought out of Eypr, 
where they were dug out ol divgts 
quaries,and being wrought into form, 
were afterward / not without incredi- 
ble labour, and infinite charges ) con- 
veyed unto Rome. Intheyear 1586, 
there was erected anold Ob 1/5, which 
had been formerly dedicated unto 
the memory of Ju{us Caeſar, It was 
cne ſolid {tone, being an Ophite or 
kin] of ſpotted Marble. The height 
2t 1t was 107 foot, the breadth of it 

AL 
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at the bottom was 12 foot, at the 
top 8, Its whole weight 15 reckoned 
to be 956148 pounds, beſides the 
heavineſs of all thoſe inſtruments 


| that were uſed about ir, which (as it 
| 15thoughr) could not amount to lefs 


:hen 1042824 pounds. It was tranf- 


| Placed at the charges ot Pope Srxtus 
| the drm trom the left {ide of the 


/-1tican, unto a more eminent place a- 
bout a hunared foot off, where now 


it ſtands. The moving of this Obel:s5(: 


is celebrated by the writings of above 


67 


55 ſeveral Authors , Clarch Monan- Commen: 


thollie) all ofthem mentioning it, not 


| without much wonder and praiſe, © 
| Now if it ſeem fo f{trang 


ge and glori- 


| ous an attempt to'move this Obe/rsk 


ior ſo little a ſpace, what then may 
we think of the carriage of it out of 
Eeypt, and divers other far greater 
works pertormed by Antiquity ? This 
may ſeem to infer, that rheſe Mecha- 
nical arts are now loit, and decayed 
amongit the many other ruins of ti times 
which yet notwithſtanding cannot 
* granted, without much ingratt- 

| F 2 tude, 


11 in Men 73. 
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tude to thoſe learned men, whole la. 
bours in this kind we enjoy, and may| 


juſtly boaſt of, And therefore tor our 


better underſtanding of theſe particu-Þ 
lars, it will not be amiſs to enquire 
both why, and how. ſuch works ſhould 
be perform*din thole former and ruder 
ages, which are zot, and (as it ſhould F 
ſeem ) cannot be effected in thele later 
and more learned times. In theex- 
amination of which, we ſhall find,that Þ 
It 15not the want of Art that diſables Þ 
us for them, ſince theſe Mechanical 
diſcoveries are altogether as perfett, Þ 


and { I think ) much more exact now, 
than they were heretofore ; but it is, 
becauſe we have not either the ſame 


»20tives to attempt fuch works, or f 
the ſame means to efteA them as the Þ 


Ancients had. 


CAP. 
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1-| That the Ancients had divers motives. 
ek and means for ſuch vaſt magnificent 


alk morks, which we have not. 


di HE motives by which they were 

| & = excited to ſuch magnificent at- 
&-| tempts, we may conceive to be chiet- 
it Þ ly three. 


SE Religion. 

il Policy. 

of | Ambition. 

V, ſt 1. Religion. Hence was it that 


s, þ moſt of theſe ſtately buildings were 
c | intended for ſome ſacred uſe, being , _ 
r F cither Temples or * Tombs, all of =, x 
e | them dedicated to ſome of their Dei- belisks. 
ties. It was an in-bred principle in 
| thoſe ancient Heathen, that they could 
{ not chule but merit very much by be- 
| ing liberal in their outward ſervices. 
And theretore we read of Crſus, that 
| being overcome 1n a battel, and taken 
by Cyrzz5, he did revile the Gods of in- 
”. þ gratitude, becauſe they had no better 
care of him, who-had ſo frequently 


F 2 adorcd 
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adored them with coltly oblations. 
And as they did conceive themſelves 
bound to part wit! their Ives in de- 
fence of their Religion, ſo likewiſe 
to employ their vtmolt power and e- 
{tate, about any ſuch deſign which 
might promote or advance it. Where- 
35 now, the generality of men, eſpeci- 
ally the wileſt fort amongſt chem, 
are in this refpect of another opini- 
on, counting ſuch great and immenſe 
labours to be at the beſt but glorious 
vanities. The temple'of Solomon 1n- 
deed was to be x type, and therefore 
it was neceffary that it ſhould be fo 
extraordinarily magnificent , other- 
wile perhaps a much cheaper ſtru- 
crure might have been as Commen- 
da; e > ankd-Jerviceable. 

Policy, that by this means they 
1; oh it find our imnployment for the 
people, who of the! nſcdves being not 
much civilized, might by idlenels 
quickly grow to ſuch a ruden21s and 
bar cbariſim, as not tO be bou 1nded with: 
inanv laws of government. Again, 


by this means the riches of the King- 
dom 
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dom did not Iye idlely in their Kings 
Treaſuries, but was always in motion, | 
which could not but be a great ad- 
vantageand improvement totheCom- 
monwealth. And perhaps ſome of 
:hem feared, leſt if they ſhould leave 
too much money unto their ſucceſſors, 
it might be an occaſion to 1infnare 
them 1n ſuch idle and vain courſes as 
would ruin their Kingdoms. Where- 
as inthele later ages none of all theſe 
politick incitements can be of any 
torce, becauſe now there is imploy- 
ment enough for all, ard money little 
enough tor every one. 

}. Ambitioz tobe known unto po- 
ſterity ; and hence likewiſe aroſe that 
incredible labour and care they be- 
ſlowed to leave ſuch monuments be- 
hind them, as might * continue for e- * PO. 49. 
ver, and make them famous unto all 2": 
after ages: This was the reaſon of 
A:ſaloms Pillar ſpoken of in Scrip- 
ture, #9 keep his name in remembrance. ,c.m_ 1g 
And doubtleſs this roo was the end rs. 
which many others ot the Ancients 
have ained at, in thoſe (as they 

F 4 thought ) 
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chought) everlaſting buildings. 

But now thele later ages are much 
more active and ſtirring: ſo that eve- 
ry ambittous man may find fo much 
buſineſs for the preſent, that he ſhall 
ſcarce have any leiſure to trouble him- 
ſelf abour rhe future, And there- 
tore 10 all theſe reſpects, there 1s a 
great diſproportion betwixt the incite- 
ments of thole former and theſe [a- 
ter times unto ſuch magnificent at- 
tempts. 

Again, as they ditter much in their 
motives unto them, ſo likewiſe 1n the 
means of effecting them. 

There was formerly more leiſure 
and opportunity, both for the great 
men to undertake ſuch works, and 
tor the people to perfect them. 
Tnoſe palt ages were more quiet and 
peaceable, the Princes rather wanting 
imployment, than being over-prelt 
with it, and therefore were willing 
to make choice of ſuch great deſigns, 
about which to bufie themſelves : 
whereas now the world is grown 
more poitick, and therefore more 

trouble 
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| troubleſome, every great man having 
| other private and neceſſary bulineſs 
| about which to employ both his time 
| and means. And ſo likewile for the 
| common people, who then living 
| rOre wildly, without being confined 
| ro particular trades and profeſſions, 
| might be more eaſily colle&ed abour 
ſuch famous Employments ; whereas 
| now, if a Prince have any occaſion 


for an Army, 1t 1s very hard for him 
to raiſe ſo great a multitude, as were 


| uſually 1mployed about theſe magnih- 
cent buildings. We read of 360000 


men that were buſicd for twenty years 


in making one of the Ezyprian Pyra- 
| mids. And Herodotzs tels us of i coo0000 
\men who were as long in building 


another of them. About the carriage 
of one ſtone for 4maſis, the diſtance 
of twenty days journey, there was for 
three years together employed 2000 
choſen men;, Governdurs, beſides 
many other .under-labourers. *T was 
tie opinion of * Joſephus and Nazi- 
an2c#, that theſe Pyramids were built 


by Foſeph for Granaries againſt the 


years 
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years of famine. Others think that 
the brick made by the children of 
Iſraz!, was imployed about the fra- 
ming of them, becauſe we read that 
the Tower of Babe/ did conlilt of brick 
or artificial ſtone, Ger. 11. 3. And it 
theſe were the labourers that were 
buſied about them , *tis no wonder 
though they were of ſovait a magni- 
tude; for we read that the children 
of 1a: at their coming out of E- 
71p:, were numbred to be fix hundred 
thouſand, and three thouſand, and 


tve hundred and fifty men, /Vuw. 1.46, 


{o many handtuls of earth would al. 
molt make a mountain, and therefore 
we may eaſily believe that ſo great 
a multitude in fo long a ſpace as their 
bondage laſted,for above tour hundred 
vears, might well enough accompliſh 
ſuch vaſt deſigns. 

In the building of $9/0-29z's Tem: 
ple, there were threeſcore and ten 
thouſand that bare burdens, and four- 
icore thouſand hewers in the mourn- 
tains, 1 A725 5.15, 

The F2v/ian Temple was builr by 
al 
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all Aſa joyning together, the 127 
pillars were made by ſo many Kings 


according to their ſeveral ſuccefſions ; 


| the whole work: being not Gniſhed 
| 1nder the ſpace of Two hundr:d and 


fifteen years, Whereas the tr2nf{pla- 


| cing of that Obelisk at Rows, by Szx- 
| 115 the fifth, ( ſpoken of before) was 
| done 1n ſome few days by five or fix 
hundred men ; and as the work was 


much leſs than many other recorded 
by Antiquity: ; fo the means by which 
it was wrought, was' yet far leſs in 


-Þ this reſpect than what 1s related of 


them. 
2. The abundance of wealth which 


was then ingroſſed in the poſſefſion of 


ſome few particular perſons ,. being 
now diffuſed amongſt a far greater 


number. There1s now a greater equa- 


iry among(t mankind; and the flou- 
rihing of Arts and Sciences hath ſo 
tirred up the ſparks of mens natural 
nobility,and made them of {uch active 
and induſtrious ſpirits, as to free 
themſelves in a great meaſure, from 
that ſlavery, which thoſe former and 

| wilder 


/ 
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wilder Nations were ſubjected unto, 
In building one of the Pyramids, þ - 
there vas expended tor the mainte. |} \ 
o 

; 


nance 0! the labourers with Radiſh 

and On:yons, no leſs than eighteen 
undred talents, which is reckoned Þ * 

co 4Mou1r unto 1880000 Crowns, or 
therealouts. And conſidering theÞþ { 
cheapne{s of theſe things in thoſeÞ t 

tines and places, fo much money} © 

might £0 ſarther than a ſum ten rimesÞ 1 

greater could do inthe maintenance þ f 

of fo many now. e 

In $90--:02's Temple we know how Þþ 

the extrao:dinary riches of that King, Þ K 

tne general flouriſhing of the whole f1 

State, and the liberality of che people Þþ tl 

did jointly concur to the building of Þ V 

Dec? - T6 Temple. Pecuntarum copia, > po-p V 
"pul! laraiins, majora diffu conabatur , dz 
laith Jo/ephus). The Rhodian Coloſſus A 
is reported to have colt three hundred of 
talents the making. And [5 were all Yt0 
thoic other famous Monuments oi <l 
proportionabvle expence. fea 
Paz.c 7olius peaking of thoſe Thea- thc 
rres tac were crected at tie cnarges 
Ci 


*£ 
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| gendo ; anda little after upon the like 
| occaſion, Res mehercale miraculca, que 
| noſtris temporibus vix 4 potentiſ/ino alt- 
| ſiderations that exaCt care and inde- 
 edin the raiſing of thoſe ſtruCtures : 
| figns on which many of them did 
| employ all their beſt thoughts and ut- 


| molt endeavours. Cleopes an Egptian 


 firous to finiſh one of. the Pyramids, 
that having ſpent all about it he was 


Ard weread of Ramiſes another King 
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of ſome private Roman Citizens, ſaith Deperd. 


thus, Noſtro hoc ſeculo vel Rex ſatt Tir. 18. 
haberct quod ageret edificto uſroal ext 


c 40 rege poſit exhibert. 
' 3. Acd unto the two former con- 


tatigable i»duſtry which they beſtow- 
Theſe being the chief and only de- 


King 1s reported to have been 1o de- 


worth, or could poſſibly. procure, he 0 
was forced at laſt to proſtitute his own _ 'F 
daughter for neceſfary maintenance. 


of Egypr, how that he was fo careful p; , _. 
toerect anObelisk,aboutwhich he had <. g. © 
employed 20:00 men, that when he 

feared leſt through the negligence of | '$ 
the artificers, or weakneſs of the cn- \ 


TIC, 


ETiftor. 
id. L. 6. 
C36 


.gine, the ſtone might fall and breaks, he Þ: 


thoſe ancient monuments above any 
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c 
c 


f 
t 


tyed his own fon to the top of it, that 
lo the care of his ſafety might make 
the workmen more circumſpett in 
their bufineſs. And what ſtrange mat- 
rers may be effected by the meer dilt- 
gence and labour of great multitudes, 
we may eaſily diſcern from the wild 
1:4ians, who having not the art or ad- 
vantage of Engines, did yet by their 
unwearied induſtry remove ſtones of 
an incredible greatneſs. Acoſta relates, 
that he himſelf meaſured one at 714 
guanzco, which was thirty eight foot Þ 
long, eighteen broad, and fix thick: 
and he aftirms, that in their ſtatelieſt 
Ediiices, there were many other of 
much valter magnitude. 
From all which conſiderations i 
may appear, That the {trangenels of 


Þoidng 


ils 
if 
Ip 
w| 
U 
that are now efefted, does not necel-ſco 
arilyinfer any defeRt of Art in theleÞps: 
later Ages. And Iconceive, 1t werefwe 
as caſte to demonſtrate the Mechani-{po' 
cal Arts in theſe times to be fo farÞwl 
bevond the knowledgs of formerſpne 
| _ ages, 
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£:0cs, that had we but the ſame means 
'as the Ancients had, we might effect 
far greater matters than any they at- 


tempted, and that too in a ſhorter 


{pace, and with leſs labour. 


C4 XIE 


Concerning the force of the Mechanick 


faculties,particularly the Ballance ana 
Leaver. How they may be contrivea 
10 move the whole world, or any other 
conceivable weight. 


LL theſe magnificent works of 


/ A the Ancients before {pecified,are 


{carce conſiderable in reſpect of Art, 
it we compare them with the famous 
peeches and as of Archimedes : Of 
whom 1t is reported, that he was fre- 
uently wont to ſay, how that he 
ould move, Datum pondus cum data 
ptentia, the greateſt conceivable 
weight, with the leaſt conceivable 


power : and that-if. he did but know - 


vhere to ſtand and faſten his inſtru- 
ment, he could move the world, alt 


F111S 


/ 
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chis great Globe of fea and land;whichÞ 
prom:ſes, though they were alroge- 
rher above the vulgar apprehenſion 
or belief, yet becauſe his as were 
ſomewhat anſ{werable thereunto, 
therefore theKing of Syracuſe did enaft 
a law whereby every man was bound 
to believe what ever Archimedes would 
athirm, 

*Tis ealie to demonſtrate the Geo- 
metrical truth of thoſe ſtrange aſlerti- 
ons, by examining them according to 
each of the forenamed Mechanick tacul. 
ties, every one of which 1s of infinite 
power. 

Tobegin with the two firſt of them, 
the Ballance and the Leaver, ( which 
I here joyn together, becaule the pro- 
portions of both are wholly alike ) *t 
certain , though there ſhould be the 
greateſt imaginable weight, and the 
| leaitimaginable power, ( ſuppole the 
whole world, and the ſtrength of one 
man or infant yet if we conceive the 
ſame diſproportion betwixt their ſc- 
veral diſtances in the tormer faculties 


ſ:om the fulcyment or center of gra- 
vity, 


| 
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vity, they would both equiponderate. 
And if the diſtanceof the power from 
the center, in compariſon to the di- 
ſtance of the weight, were but any 
thing more than the heavineſs of the 
weight ts in reſpe&t of the power, it 
nay then be evident from the former 
principles, that the power would be 
of greater force than the weight, and 
conſequently able to move it. 


Q 
Sil 


Thus if we ſuppoſe this great globe at A, to 
G ' con- 
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CONtain 240< ©©0CC0CCOCOOOOOOCOOOMA 
pounds, allowing a hundred pound for 
each cubical toor in it, ( as Stevinrms 
hath calculatcd) yet a man or child 
at D, whoſe frength perhaps 1s but 
equivalent to one hundred, or ten 
pounds weight, may be able to out- 
weigh and move it, it there be but 
a little greater diſproportion bet wixt 
the two ciſtances C D, andC B, than 
there is betwixt the heavineſs of the 
weight, and the ſtrength of the pow- 
cr; thatis,. it the diſtance C DP, unto 
the other diſtance C B, be any thing 
more than 2 4 00000000000000000000008 
untO 100 or Io, every ordinary in- 
ſtruwent doth include all theſe parts 
really, though not ſenſibly aiftin- 
guiſhed. | 

Under this latter faculty I did be- 
fore mention that engine by which 
Hrchimedes drew up the Roman Ships 
at the ſiege of Syracuſe. This is uſu- 
ally ſtyled Tollexon, being of the ſame 
form with that which is commonly 
uſed by Brewers and Dyers, ſor the 
drawing of water. It conſiſts of two 

| poſts, 


| 
| 
| 
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' poſts, the one faſtned perpendicularly 
| 1n the ground, the other being joint- 
ed on croſs to the top of it. At the 


end he faſtned a ſtrong hook or grap- 
ple of iron, which being let over the 
Wall, to rhe River, he would thereby 
tuke hold of the Ships, as they ,paſſed 
under, and afterwards by applying 
ſome weight, or perhaps the force of 
Screws to the other end, he would 
thereby lift them into the open air, 
where having {winged them up and 
down fill he had ſhaken out the men 
and goods that were in them, he would 
then daſh the Veſſels againſt the 
rocks, or drown them in their ſud4en 
fall : inſomuch that Marcellus, the 
Romay General, was wont to fay, 
2 wev vZUMY cTE za Cz Srazr ing 
Argauidy, That Archimedes made uſe 
of his Ships, inſtead of Buckets, to 

draw water with. | 
This faculty will be of the ſame 
force, not only when it is continued 
in one, but alſo when it is multiplied 
In divers inſtruments, as may be con- 
cived In this other form, which [ 
&' 2 do 


Plutarch 


in his life, 
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do not mention as if it could be ſer- 
viceable for any motion ( ſince the 
ſpace by which the weight would be 
moved. will be fo lictle as not to fall 


- under ſenſe) bur only tor the better 


exPiicaticn of this Mechanick prin- 
civle, and for the right underſtand- 
ing ct that force ariting from mul- 
tiplication in the other faculties, 
which doall depend upon this. The 
Wheel, and Pulley, and Screw, be- 
ing but as fo many Leavers of a cir- 
ctler lorm and motion, whole ſtrength 
may therefore bz continued to a great- 
er lace, c 


Imagine the weight A4to be an hun- 
dred thouſand pounds, and the di- 
{tance of that point, wherein every 
Leaver touches either the weight or 
one another, from the point where 


they touch the prop, to be bor 
uc 


wNn- 
 di- 
very 
It Of 
here 

ON 
{uch 
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| ſuch part, whereof the remainder 
| contains ten, then according to the 
| former grounds 10000 at B, will e- 


quiponderate to 4, which 1s .1 00200, 
{o that the ſecond Leaver hath but 
10000 pounds to move. Now be- 
cauſe this oblerves the ſame propor- 
tions with the other in the diſtances 
of its ſeveral points, therefore 1090 
pounds at C, will be of equal weight 
tothe former. And the weight at C, 


being but as a thouſand pound, that - 


which is but asa hundred at D, will 


be anſwerable unto it; and fo ſtil 


1n the ſame proportion , that which 
is but xoat E, will be equal to 105 
at D ; and that whichis bur one pound 
at F, will alſo be equal toten at E. 
Whence'it 1s manifeſt, that x pound 
at F 1s equal to 100000 at 4; and 
the weight muſt always be diminiſh- 
& in the ſame proportion as ten 
to one, becauſe in the multiplication 
of theſe Leavers, the diſtance of the 
point, where the inſtrument touches 
the weight, from that where it 
touches the prop, 1s but as one ſuch 


G 3 part 


8 


86 


Archimedes; or, Lib. 1. 


part whereof the remainder contains 
ren. But now if we imagine it to be as 


| the thouſandth part, then muſt the 


weight be diminifh*d according to this 
proportion; and then in the ſame mul. 
tiplication of Leavers, : /.will be equal 
tO 1000 ©OCo 000 000 020 pounds ; fo 
that though we ſuppoſe the weight to 


be never ſo heavy, yet let the diſpro- | 


portion of diſtances be greater, or the 
Leavers more, and any little power 
may move it. 


CA F. M1, 
Of the Wheel, by multiplication of which 
it is eaſic to move any imaginable 
werght, 


; HE Wheel,or 2x7 iz peritrochio, 
was before demonſtrated to be 

of equivalent force with the former 
faculties, If we conceive the ſame 
difference betwixt the Semidiaimicter 
of the wheels or {pokes AC, and ths 
Semidiamcrer cf che axis 4 B, as there 
is betwixt the weight of the woris, 
an: 
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LY _ 

| and the ſtrength of a man, it may then 
> Þ be evident, that this ſtrength of one 
- | man,by the help of ſuchan inſtrument, 


.- Þ will equiponderate to the weight of 
> Þ the whole world. And if the Semidi- 


w aneter of the wheel 4 C, be bur any 
{ taing more 1n reſpect of the Semidi- 
0 Þ ameter of the axis 4 B,then the weight 
ys of the world ſuppoled at D, is 1a com- 
W | pariſon to the ſtrength of a man atC; 
ws: it may then be manifeſt from the fame 


| grounds, that this ftrength will be of 
ſo much greater force than the 
— | weight , and conſequently able to 
| move it. | 
| The force of this faculty may be ,, ... 
ith : _ 1 n2Z1ne 
more conveniently underſtood and u- of many 
{ed by the multiplication of ſeveral > 
. ; commonly 
wheels, together with nuts belong- .,1.q, 
. Þ2g unto each of them; as it may be Gloſloco- 
"2 Fcalily experimented in the ordinary 
* | Jacks that are uſed for the roaſting of 
meat, which commonly conſiſt but ,,,, ,, 


"Fo three wheels ; and yet if we ſup- pul a man 
TB pole a man tyed in the place of the above 
he : round 


weight, it were eaſie by a ſingle hair im a - 
Faltned unto the fly or ballance of the ge bar. 
G4 Jack 


OT IS PO 
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| Jack, to draw him up from the 
[1 oround, as Will be evident from this 
1 tollowing figure. 
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Where ſuppoſe the length of the 


' flye or ballance in compariſon to 
| the breadth of its axis, to be as 10 
| to one, and ſo for the three other 
| wheels in reſpect of rhe nuts that be- 


long unto them ; (though this diffe- 


rence be oftentimes leſs, as we _ 
| well allow it to be) withall ſuppoſe 
| th: weight ( ora man tyed 1n the place 
| of it ) co be a hundred pounds : I ſay, 


| acco1d1:1g to this fuppoliton, it 15 


evident that the /ovwer at the ballance, 


{ which ſhall be equal to the weight , 


need be but as x to 10000. For the 
firſt ax1s 1s concieved to be bur 2s rhe 
tenth part of its wheel ; and therefore 
though the weight in 1t ſelf be as 
10000, Yet umo, a power rhat hath 
this advantage, it 15 but as 1000, and 
therefore this thouſand unto the like 
power at the ſeccond wheel, will be 
but as 100, and this 100 at the third 
but as 10 ; and laſtly, this ten at thc 
ballance but as one. But the weighr 


| was before ſuppoled tc be 100, which 


to the firſt wheel will be bur 10,to tie 
{cond as one, to the third as a deci- 
: 
mal, 


ogy 


Coment. 
inGen.c. 7. 
V.10.art.6. 
Deviribus 
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Theor. 1G. 
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mal, or one tenth, to the ſails as one 
hundredth part : ſorhat ifthe hair be 


but ſtrong enough to lift :5, that is. 


one ten thoufandth part of a man, or 
(which is all one)one hundreth part of 
a pound, it may as well ſerve by the 
helpof this Inſtrument for the draw- 
ing of him up. And though there be 
not altogether ſo great a diſproportion 
betwixt the ſeveral parts of a Jack, (as 
12 many jerhaps there is not) ; and 
though a man may be heavier than 1s 
here luppoſed ; yet *tis with all conſi- 
derable, that the ſtrength of a hair is 


able to bear much more than the hun- | 


dredch part of a pound. 

Upon this ground Mer/ſennus tells 
us out of Solomon de Caver, that if 
there were an engine of 12 wheels 
each of them with teeth, as alſo the 
axes Or nuts that belong unco them, 
it the Diameter of theſc wheels were 
unto cach ax, as a hundred to one: 
and it we ſuppoſe thele wheels ro be 
lo placed, that the teeth of the one 
might take hold of the axis that bc- 
longs untothe aext; ani rat the ax1s 

, | Of 


4 4 & & 
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| ofthe handle may turn the firſt wheel, 
| and the weight be tyed unto the ax1s 
| of the laft; with ſuch an engine as this, 
faith he, a child ( if he could ſtand a- 
| ny where without this earth ) might 


yvith much eaſe move it towards 
him. 

For according to the former ſup- 
polition, that this Globe of ſea and 
land, did contain as many hundred 
pounds, as it doth cubical feet, v7z. 


| 2400C0: 0©00000000000000000 , it 
| may be evident that any ftrength, 
| whoſe force is but equivalent to.3 


pounds, will by ſuch an engine beable 


| tOmove it. 


Of this kind was that engine ſo 
highly cxtolled by Stevinins , which 
he calls Pancration, or Omnipotent, Pre- 


9.1 


De Statica 


ferring it before the inventions of 2% 


Archimdes. Tt conliſted of wheels 
and nuts, as that before ſpecified is 
luppolcd. Hither alſo ſhould be re- 
tericd the force of racks, which ſerve 
jor bencing of rhe ſtrongeſt bows, 
a5 allo that little pocket-engine where- 
Wit} a iran may break or wrench o- 

pen 


Ramilli. 
Fig. 160. 
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pen any door,together with divers the 
like inſtruments in common uſe, 


—_ 


C A P. XIV. 


Concerning the infinite ſtremth of 
I heels, Pulleys, and Screws. That 
it ts poſſible by the multiplication of 
theſe, to pull up «ny Oak by the roots 
with a hair, lift it up with a (raw, or 
blow it up with ones breath, or to per- 
form the oreateſt labour with the leaſt 


power . 


"Rom what hath been before deli- 
þ vered concerning the nature of the 
Pulley, it iseafie to underſtand, how 
this faculty alſo may be proportion- 
ed betwixt any weight, and any 

ver, as being likewiſe of intinice 
Re. | ; 

*115 reported of Archimedes, that 
with anengine of Pulleys, to wich 
he applyed only his left hand, he 
lifted up* 5-co buſhels of Corn at 


Chiliad. 2. once, and drew a {hip with all its la- 
ding 


Hiſt. 35. 
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| ding upon dry land. This engine 
| Zetzes calls Triſpatum, Or 7 riſpaſtum, 
| which ſignifies only a threefold Pul- 


ley. Bur herein he Joth evidently 
miſtake 3 for *tis not poſſible that this 
alone ſhould ſerve for the motion of 
» greata weight, becauſe ſuch an en- 
gine can but make a ſubſexruple, or at- 
moſt a {ubſeptuple proportion b<twixt 
the weight and power, which 15 much 
too little to reconcile the ſtrength of 
a man unto ſo much heavinets. There- 
fore Uhald:zs doth more properly ſtyle 
it Po/zſpaſton, or an inſtrument of ma- 
ny Pulieys: How many, were ealie to 
find our, it we did exattly know the 
weight of thoſe ancient meaſures ; 
ſuppoſing them to be the ſame with 
our buſhel in Ez2land,. which con- 
tains 64, pints or pounds, the whole 
would amount to 320coo pounds , 
halt of which would be lightned by 
the help of one Pulley, three quar- 
ters by two Pulleys, and ſo onward, 
according to this ſubduple, ſubqua- 


druple, and ſubſextuple proportion : 


So that if we conceive the Ro_y 
| 0 


Prxf. 2d. 
Mechan- 
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of the leſt hand to be equiyalent untoÞ 
20 or 40 pounds, it 15 1s eaſiero findff 
_ out how many Pulleys are required to 
ioable it for the motion of ſo great x 
weight, 
Conmensin Upon this ground M-»/{cxznzs tells 
G-n.c.1V. us, that any little child with an en- 
i. #76 pine of an hundred double Pulleys, 
might eafily move this great Globe of 
earth, though it were much heavier 
than it is. And in reference to this 
Pref. od kind of engine ( ſaith Monintholins) 
—_ are we to underſtand that afſertion of 
"Archimedes (as he more 1ummedaately 
intended it) concerning the poſhbilt 
ty of moving the World. 

The Wedg was before demonſtra- |þ p 
ted to be as a double Vettis or Lea-Ffft 
ver, and therefore it would be need. 
leſs to explain particularly how this Þþ c 
Iikewiſe may be contrived of infinite Þþ 
torce. | b 

The Screw 1s capable of multiplt- Þ » 
v 
h 


cation, as well as any of the other fa- 
culties, and may perhaps be more 
ſerviceable for ſuch great weights, Þ| c 
than any of the rrſt, Archimedes his Þþ v 
engine 
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engine of greateſt ſtrength, called 
Chariſtion, 1sby ſome thought.to con. Stevinde. 
fiſt of thele. Axis habebat cum infins- _ 
ti cochleis, And that other engine of $ceBeſſoo. 
his called H:/1x (mentioned by * A4- 
thenens ) wherewith he lifted Hero's Deipono- 
rear ſhip.into the ſea, without any MPs: 
other help, is moſt likely to be fra- Archi- 
med of perpetual ſcrews, faith Rz- med. 
valtus. | | 

Whence it may evidently appear, 
that each of theſe Mechanick facul- 
ties are of infinite power, and may be 
contrived proportionable unto any 
conceivable weight : And that no 
natural ſtrength is any way com- 
parable unto theſe artificial inven- 
tions, 

'Tis reported of Sampſon, that he 
could carry the gates of a City upon 
his ſhoulders, and that the Rrongeſt 574. 15. 
bonds were unto him but as flax burnt 
with fire; and yet his hair being ſha- 
ved off, all his {(trength departed from 
him. We* read of M1o,that he could , A Cel- 
carry an Oxe upon his back, and yet Nog. arr. 
when he tried to tear an Oak _ 15. £46. 

| | ers 
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der, that was ſomewhat riven before, 
having drawnit to its utmoſt, it ſud: 


denly joyned together again, catching 
his hands in the cleft, and {o ſtrongly 
manacled him, that he became a prey 
to the wild beaſts. 

But now by theſe Mechanical con- 
trivances, it wereealie to have made 
one of S:mpſor?s hairs that was thav- 
cd oft, to have been of more ſtrength 
than all of them when they were on, 
By the help of theſe arts it is poſſible 
(as I ſhall demonſtrate) for any man 
to litt up the greateſt Oak by the roots 
with a firaw, ro pull itup with a hair, 
or to blow it up with his breath, 

Suppoſe the roots of an Oak to ex- 
tend a thouſand foot ſquare, ( which 
15 almoſt a quarter of a mile ) and 
forry foot deep, each cubical. foot 
being a hundred pound weight ;which 
though it be much beyond the exten: 
ſion of any tree, or the weight of the 
earth, the compaſs of the roots in 
the ground ( according to common 
opinion )) not extending further thin 
the branches of it in the air, and rhe 

depth 
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| depth of it not above ten foot. beyond 
which the greateſt rain doth not pe- 


netrate ({aith * Sexeci). Ego vinearum 
ailigens foſſor affirm nullam pluviam 
eſſe tam magnam, que terram ultra de- 
wm pedes in altitudivem made? aciat. 
And becaule the root muſt receive tts 
nourtſhmene from the help of ſhow- 
crs,, therefore it is probable thar it 
doth not go below them. So that 
(Iſay) though the proportions ſup- 
poſed do much exceed the real truth, 
yet it is conſiderable chat ſome great 
overplus mult be allowed for chat 
labour which there will be in the 
forcible divulſion or ſeparation of 
the parts of the earth which are con- 
tinued, 27h | 
According, to this fuppoſition , the 
work of forcing up the Oak by the 
roofs will be equivalent to the lift- 
ing up of 4000000000 pound weight, 
which by the advantage of fuch an 
engine, as 1s here deſcribed, may be 
cafily performed with the leaſt con- 
*ivable power. | 
The 
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The whole torce of this engine 
doth conſiſt in two double Pulleys, 
twelve 'wheels,. and a fail. , One of 
theſg. Pulleys at the bottome- will 
diminiſh halt of the weight, ſo tharic 
{hall be bur as 2000000000, and the 
dther Pulley will abate zchree quar- 
ters; of it; ſo.that it ſhall be bur as 
1000”c0000. And becauſe the be- 
ginning of che ſtring being faitned 
unto the lower Pulley, ' cakes the 
power to be in. a ſubquintuple. pro- 
portion unto the weight, therefore a See ch. 7. 
power that (hall beas 10>c 0020009, 
that is, a ſubquadruple, will be fo 
much ſtronger than the weight, and 
conſequently able to move it. :Now 
ſuppoſe the breadth of all the axes 
and nuts, to be unto the Diamerers 
of the wheel as ten to one ; and it 
will then be evident, that to a pow- 
er at the fhrit wheel, the weight is 
but as: 100000000. To the ſecond as 
10000000. To the third as ro00000. 
To the fourth as icocoo. To the 
fifth as roo000. To the ſixth as 1000. 
To the ſeventh as 160, Ta ths cighth 
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as10. To the ninth as'rx. To the 
tenth as. one decimal. To ths ele- 
venthas is To the rwelfth' as; 
And the failes yet leſs. So that if 
the ſtrength ofthe ſtraw, or hair, or 
breath, be but equal to the weight 
of one thouſandth part of a pound, it 
may be of ſuicient force to pull up 
the Oaks. | 

If in this engine we ſuppoſe the 
diſproportion betwixt the wheels 
and nuts, tobe as an hundred to one, 
then it is very evident, that the ſame 
frength of breath,or a hair,or a'ſtraw, 
would be able ro move the whole 
world, as will beeafily found by cal- 
culation. Ler this great Globe of ſea 
and Iand be imagined ( as before ) 
to weigh ſo many hundred' pounds 
as it contains cubical feet ; namely , 
2. 400-00000000000000000000 pounds, 
This will be to the firſt Pulley, 
1 200000000000000000000000, To the {e- 
cond leſs than 6-0000000000000000000000- 


But for more ealie and convenient 


reckoning, let it be ſappoſed to be 


ſomewhat more,viz. 109059000098000000000080. 


This 


a at Sr 


A mam ol © meas 


Cap. 14. Mechanical Powers. 
'This to the firſt wheel will be but as 


10000000000200000000200, 
To the ſecond as 100000000000000000000. 
To the third as 1000000000000000000. 
To the fourth as 10000000000000000. 
To the fifth 100000000000000. 
To the ſixth 1000000200000. 
To the ſeventh. 10000020100, 
To the eighth 100000000, 
To the ninth 1020000. 
To the tenth 10900, 
To the eleventh 100. 
To the twelfth 1. 
To the ſails as 5 


So that a power which is much 
leſs than the hundredth pare of a 
pound, will be able to move the 
world. 

It were needleſs to ſrt down any 
particular explication, how ſuch Me- 
chanical ſtrength may be applyed un- 
tv all the kinds of local matioa ; 
ſince this, 1n it ſelf, 1s ſo facile and ob- 
vious, that every ordinary Artificer 
doth ſufficiently underſtand it. 

The Species of local violent mor1- 
on are by Ariſtotle reckoned” to be 
thele four. | | 
Es (1 ; | Pa 
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PhyſC. 1.7. t Pain. | 
DP )Traftio. 
Veftio. 
Uertivo, | 5 
Thruſting, Drawing , Carrying , 
Turning. Unto ſome of which all 
theſe artificial operations muſt neceſ- 
{farily be reduced, the ſtrength of 
any power being equally appliable 
untoallof them; So that there is no 
work impoſſible to theſe contrivan- 
«&S, but there may be as much aCted 
by this Art,as can be fancied by imagi- 
nation, | 
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CAP XV 
Concerning the proportion of ſlowneſs 
1d ſmiftmeſs in Mechanical motions, 


F Aving already diſcourſed con- 
H cerning the /?rex2th of theſe Me- 
chanical Faculties : It remains for the 
cnore perfect diſcovery of their na» 
cures, that we treat ſomewhat concer- 
aing.thale two differences of artificial 
MAIN : 
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and 
Switftneſs. _ 
Without the right underſtanding; 
of which, a man ſhall be ex: ofced to: 


3M 


| many abſurd miſtakes, 1n attempting 


of thoſe things which are either in 
themſelves-impoſlible, or elle not to 
be performed with ſuch means as are 
applyed unto them. I may ately at-: 
firm, thar many, if not moſt miſtakes 
in theſe Mechanical deligns, do a- 
riſe from a miſ-apprehenſon of that 
difference which there will be be- 
twixt the ſlowneſs. or ſwiftneſs of 
the weight and power, in compariſon 
to the proportion of their ſeveral 
ſtrengths: . | 
Hence it is, that ſo many engines 
invented for mines and water-works 
dy ſo often fail in the performance 
of that tor which they were inten- 
ded, becauſe the artificers many times 


do forget to allow ſo much time. for 


the working of their engine, as may 
be proportionable to the difference 
betwixt the weight and power that 

H. 4 belong 
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belong unto-them ; whereas he that 
rightly underſtands the groundsof this 
Art, may as ealily find out the diffe. 
rence:of ſpace and time, required to 
the motion of the weight and power, 
a5 he may their difterent ſtrengths; 
and not only tell how any power may 
move any weight, but alſo in what 
a ſpace of time it may move any ſpace 
Or at/tamce. 

 Ttit were poſſible to contrive ſuch 
an invention , whereby any concei- 
vable weight may be moved by any 
conceivable power , both with the 


lame quickneſs and ſpeed (as it is in 


thoſe things which are immediately 
ſtirred by rhe hand, without the help 
ot any.other inſtrument) the works 
of nature would 'be then too much 
{ubjected to the power of art : and 
men- might be thereby incouraged 
( with the builders of _ or the 
rebel Gyants) to ſuch bold deſigns 
as would not become a created be- 
ing. 'And therefore the wiſdom of 
Providence hath fo confined theſe hu- 
mans Arts, that what any — 
RE | att 
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Cap. 1g. Mechanical. Powers: 
| hath in the ſfrexgth of its motion, is - 


abared in the /owreſs of it; and whar 


it hath in the extraordinary quickneſs 


of its motion, mult be allowed for 
in the great ſffrength that is required 
1ntO It. 

For it 15 to be obſerved as a general 
rule; rhar the ſpace of time or place, 
in which the weight is moved,in com- 
pariſon to that in which the power 
doth move, 1s in the ſame proportion 


as they themſelves are unto one ano- 


ther. | 

So that if there be any great differ- 
ence betwixt the ſtrength of the 
weight and the power, the ſame kind 
of difference will there be in che ſpa- 
ces of their motion. 

To illuſtrate ehis by an exampls : 


Let 
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Let the line G A B, repreſent a bal. 
lance 'or leaver, the weight being 
ſuppoſed at the point G, the fulci- 
ment at A, and the power futtaining 
the weighr at B. Suppole the point 
G, unto whi:h the weight 1s faſtned, 
to be elevated unto F, .and the oppo- 
ſite point B, to be depreſſed untoC; 
*tis evident that the arch FG, or 
(which is all one) D E, doth ſhew the 
fpace of the weight, and the arch 


BC, the motion of the power. Now 
both 


( 
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both theſe arches have the ſame pro- 


portion unto one other, as there-is 


herwixt the weight and the power , 


Kor ( which is all one) as there is be- 


_ —— —”—— 


trixt their ſeveral diſtances from the 
fulctment. Suppoſe 4G, unto A B, 
to be as one unto four, it may then be 
evident that FG, or DE, will be in 
the ſame proportion unto BC. For as 
any two Semidiameters are unto one 
another, ſo are the ſeveral circumfe- 
rences deſcribed by them, as alſo any 
proportional parts of the ſame circum- 
terences. < 

"And as the weight and power do 
thus Viffer in the ſpaces of rheif mo- 
tions, {o- likewiſe in 'the {lowneſs of 


it; the one moving the whole di- 


ſtance BC, in the ſame time, where- 
in che other paſſes only G F. So that 
the motion of the power from B to 
Cc, 1s four times {wifter than that of 
the weight from G to F. And thus 
will it be, if we ſuppole the diſpro- 
portions to be far greater, whether or 
no we conceive 1t, either by a con- 
'i24atigzs of the ſame infirument _ 

a- 
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faculty, as in the former example, ojco 
by a multiplication of divers, as 1n' Pul. bu 
leys, Wheels, &c. /By how much theſth: 
power is 11 it ſelf leſs than the weight, {| ſc 
by ſo much will the motion of theſſlth 
weight be ſlower than that of the wi 
power. by 

: To'\ this purpoſe I ſhall briefly w' 
touch'at one of the Diagrarns etl 
{ed before in the twelfth Chapter, 
concerning the multiplication of Lea: 
vers. 


In which, as each inſtrument doth 
diminiſh the weight according to 
decuple proportion, ſo alſo do they 
diminiſh the ſpace and /lowne/s of its] ib 
motion. For if we ſhould conceiveſ he 
the firſt Leaver B, to be . depreſſed lit 
unto its loweſt, ſuppoſe ten foot, þ thi 


yet the weight 4, would not be " 
| le 
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{cd above one foot; but now the ſe- 
cond Leaver at 1ts utmoſt could move 
but a tenth part of the firlt, andthe 
third Leaver but a tenth part of the 
ſecond, and for of the reft. So that 
the laſt Eeaver F, being depreſſed, 
wiil paſs a ſpace 100500 greater; and 
by a motion, 100000 {wifter than the 
weight at A, | | 
Thus are we to conceive of all the 
other faculties, wherein there ts con- 
ſtancly the ſame diſproportion betwixt 
the weight and power,in re{pett of the 
ſpaces and flowneſs of their motions, 
asthere 15 betwixt their ſeveral gravi- 
ties. 1t the power be unto the weight 
bur as one unto a hundred, then the 
ſpace through which the weight 
moves, will be a hundred times lels, 
and conſequently the - motion of the 
weight a hundred mes flower than 
thac of the power. | 
So that it 1s but a vain and impol- 
ſible fancy for any one to think that 
he can move a great weight with a 
little power.in a little ſpace ; but ina}l 
thee Mechanical attempts, that- ad- 
vantage 
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vantage which is gotten in thi} d 
ſtrength of the motion, muſt be til fi 
allowed for in the ſlowneſs of it. p 

Though theſe contrivances do ff {] 
extremely increaſe the power, yet the tl 
do proportionably protra& the time u 
'Thac- which by ſuch helps. one mat ir 
may-do'in'a hundred days, may b| n 
done by the immediate ſtrength of aff 


hundred men in one day. ti 
Te fo 
| "." U 

CAE LIVE ta 


That it is poſſible to contrive ſuch an ar-ſ{ 
tificial motion, as (ball be of a ſton: 
zefs proportio nable to the ſwiftneſs of 


the heavens. 


| from a pretty ſubtilty to enquire} th 
after, whether or no it be not pol de 
fible to contrive fuch an artificial mo-N co 
tion, that ſhould be in ſuch a propor-ſ on 
tion ſlow, as the heavens are ſuppoſed pa 
to be ſwift. '1n 
For the exact reſolution of which, | th: 
Ji it would be requiſite that we ſhould in 
Bb 1 firſt pitch upon ſome mvea/m, or in-£| arc 
fp! different 
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# different motion,, by the _ diſtance 
uy from which, we may Judge of the 
proportions on either, ſide, whether 

| ſlowneſs or ſwiftnels. Now becauleg 
there is not any ſuch xatural medium , 
which may be abſolutely ſtyled an 
inJifferent motion, but that the ſwift- 
neſs and ſlownefs of every thing, js 
aff ſtill proportioned either to the quan- 
tity of bodies, in which they are, or 
fome other particular end for which 
they are deſigned ; therefore we. muſt 
take liberty to ſuppoſe ſuch a, mori- 
7-j on, and this we may conceive to be 
1. about 1000 paces, or a mile in an 
off} hour. ; To 
The ſtarry heaven, or 8:4 ſphear, is 
thought to move 42398437 mules in 

ref} the ſame ſpace: So that if it may be 
{-8 demonſtrated that it is poſſible co 
o-£ contrive ſuch a motion, which going 
r-# on ina conſtant direct courſe , ſhall 
df paſs but the 42398437 part of a mye 
12 an hour, it will then be evident, 

i, | that an artificial motion may be {low, 
dy in the ſame proportion as the heavens 


-| are ſwift, | | 
It | Now 
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| Now it was before maniſeſted,that 
according to the difference betwixt 
tfte weight and rhe power, ſo will the 


difterence be betwixt the {ſlowneſs 


or {wiftneſs of their motions ; whence 
iu will follow, that in ſach an en- 
ginc, wherein the weight ſhall be 
42398437 pounds, and the power 
that doth equiponderate it, but the 
42398437 partof a pound ( which is 
Eai{;c to contrive )) 1n this engine the 
power being ſuppoſed to move with 
ſuch aſwiftgeſs, as may be anfwerable 
to a mile an hour, the weight will 
paſs but the 42398437 part of a mile 
in the ſame ſpace, and ſo conſequently 
will be proporttonably ſlow unto the 
foifines of the Heavens. 

It 1s related by our Country-man 
F. Dee, that he and Cardaz being both 
together in their travels, they did ſee 
an inſtrument which was ar firlt ſold 
for 20 talents of gold, wherein there 
was one wheel, which conſtantly mo- 
ving round amongſt the reſt, did not 
finiſh one revolution under the ſpace 
of ſeven thouſand years. 

But 


SD WW SY - TV TY 


=» pine. %-F ——_T” » mac AF GI % - "SS LS - 


bk A. _— % & — IE 


| Cap. $6. Mechanical Powers. 


But if we farther conſider ſuch an 
jaſtrument of wheels as was mention- 
ed before 1n the 14 Chapter , with 
which 'the whole world might be 
ealily moved, we ſhall then find that 
the motion of the weight by that, 
maſt be much more ſlow, than the 
heavens are ſwift. For though we 
ſuppoſe { faith Srevinws ) the handle 
of ſuch an engine. with 12 wheels to be 
turned about 4oco times in an hour, 
(whica is as often as a mans pulſe 
doth bcat) yetin ten years ſpace the 
weight by this would not be moved 
above '2:0000000000000000 parts 


of one foor, which is nothing near ſo 


much as an hairs breadth. And it could 
not paſs an inch in xo00000 years, 
laith Merſcnnas. 

The truth of which we may more 
ealily conceive, if we conſider the 
trame and manner of this 12 wheeld 
engine. Suppoſe that in each axis or 
nut, there were ten teeth, and on each 
wheel a thouſand : then the fails of 
this engine muſt be turned a hundred 
mes, before the firſt wheel (reckon- 
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ing downward) could be moved 
round once, and ten thouland times 
before the ſecond wheel can finiſh one 
revolution, and ſo through the 12 
wheels, according to this multiplied 
proportion. | 

So that beſides the wonder which 
there is in the force of theſe Mecha- 
nical motions, the extreme {lowneſs 
of them is no leſs admirable ; If a 
man conſider that a body would re- 
main in ſuch a conſtant direct mo- 
tion , that there could not be one 
minute of time wherein it did not rid 
ſome ſpace, and pals on further, and 
yet that this body 1n many years to- 
gether ſhould not move ſo far as an 
hairs breadth, 

Which notwithſtanding may evi- 
dently appear from the former in- 
ſtance. For ſince it is a natural prin- 
ciple, that there can be no penetra- 
tion of bodies; and fince it is ſuppo- 
ſed, that each of the parts in this en- 
gine do touch one another in their ſu- 
perficies, therefore it muſt neceſſarily 
follow , that the weight does begin 
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and continue to miove with the power; 
and / however it 15 inſenſible ) yet it 
is certain there muſt be ſuch a motion 
ſo extremely ſlow, as 1s here ſpecified. 
$5 full is this art of rareand incredible 


| ;ubtilties. 


I know it 1s the aſſertion of Car- 
dan, Motus valde tardi, neceſſario quie- 
tes habent intermedias. Extreme {low 
motions have neceſſarily ſome inter- 
mediate ſtops and reſts : But this is 
only ſaid, not proved ; and he ſpeaks 
it from ſenſible experiments, which 
in this caſe _are fallible. Our ſenſes 
being very* incompetent judges of 
the ſeveral, proportions, whether 
greatneſs or littleneſs, ſlowneſs or 
lwiftneſs, which there may be a- 
mongſt rhings in nature. For ought 
we know, rhere may be ſome Org 4- 
nical bodies, as much leſs than ours, 
25 the earth 1s bigger, We ſee whag 


{range diſcoveries of extreme miniite- 


bodies, ( as lice, wheel-worms, mites, 
and the like ) are made by the M:cro- 
ſcope, wherein their ſeveral parts 
(which are altogether inviſible to the 
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bare eye) will diſtinctly appear : and 
perhaps there may be other inſeQs 
that live upon them as they do upon 
us. ?Tis certain that our ſenſes are ex- 
tremely diſproportioned for come 
hending the whole compals and lati- 
tude of things. And becauſe there 
may be ſuch difference in the »otion as 
well as in the 1242ni/tude of bodies ; 
therefore though ſuch extreme ſlow. 
nels may ſeem altogether impoſſible 
to ſenſe and common apprehenſion, 
yet this can be no ſufficient argument 
againſt the reality of it. 


C AP. XVII. 
Of ſwiftneſs, how it may be increaſed 


#0 any kind of proportion. Copcers- 
ing the great force of Archimedes hi 
Exgines. Of the Balliſta. 


| Y that which hath been already 
explained concerning the ſJownels 
of motion, we may the better under- 
ſtand the nature of ſwiftnefs , both 


of them (as is the nature of oppo- 
ſlices) 
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Cap. 17. Mechanical Powers, 
ſites) being produced by contrary cau- 


les. AS the greatneſs of the weight 
in reſpeCt of the power, and the great 
diſtance of the power from the fulci- 
ment, in compariſon to that of the 


\veight, does cauſe a flow motion : So. 


the greatneſs of the. power above the 
weight, and the greater diſtance of the 
weight from the center, incompart- 
ſon to that of the power,..does cauſe a 
ſwift motion, And as it is poſſible to 
contrive a motion unto any kind of 
ſlowneſs, by finding out artanſwerable 
diſproportion betwixt the weight and 
power : ſo likewiſe unto any kind of 
{wiftneſs. For ſo much as the weight 
does exceed the power, by ſo much 
will the motion ofthe weight be ſlow- 
er ; and ſo much as the power does ex» 
ceed the weight, by ſo much will the 
motion of the weight be {wifter. 
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In the Diagram ſet down before, 
it we ſuppoſe F to be the place of 
the power, and C of the weight, the 
point A being the fulciment or center, 
then.in the ſame ſpace of time, where- 
in the power does move from Fto G, 
the weight will paſs from C to B. 
Theſe diſtances having the ſame dil- 
proportionunto one another, as there 
1s betwixt 4 F, and AC, which is 
ſuppoſed to be quadruple. So that 
in this example, the weight will _ 
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tour times {wifrer than the power. 
And according as the power does ex. 
ceed rhe weight in any greater dil- 
proportion, ſo: will the {wiſtneſs of 
the weight be augmented. 

Hence may we concetlve the rea- 
ſon of that great force which there 
is in Slings, which have ſo much a 
greater {wittnefs, than a ſtone thrown 
from the hand, by how much the end 
of the Sling is farther oft from the 
ſhoulder-joynt, which 1s the center 
of motion. The Sacred hiltory con- 
cerning David's victory over Gol/ah, 
may ſuiticiently evidence the force of 
theſe, YVeretins relates that it was u- 
ſual this way to ſtrike a man dead, 
and beat the ſoul out of his body, with- 
out ſo muchas breaking hisarmour, 
or fetching blood, Membris intepris 
lethale. tamen vulnus important, CF [i= 
ne invidia ſanguinisg hoſtis lapidis iftu 


. zntereat. 


Inthe uſe of theſe, many of the An- 
cients have been of very exquiſite and 
admirable skill. We read of foes hue 
dred Benjamites lefi-hand'd, that could 
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ſling a flone at a hairs breadth, and not 
miſs. And there is the like ſtoried of 
a whole Nation among the Indiazs, 
who from their excellency in this art 
were ſtiled Baleares. They were ſo 
ſtrict in teaching this art unto their 
young ones, Ut cibum puer 4 matre 0 
accipit, niſi quem ips4 monſtrante per- 
c://it, That the Mother would not give 
any meat to her child, till (being ſet 
at ſome diſtance ) he could hit it with 
{linging. 


For the farther illuſtration of this 


ſubje&, concerning the [iftneſs. of 
motion, I ſhall briefly ſpecifie ſome 
particulars concerning the engines of 
War uſed by the Ancients. Amongſt 
theſe, the moſt famous and admira- 


| ble were thoſe inverted by Archi- 
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»medes, by which he did perform ſuch 
ſtrange exploits, as (were they not 
related by ſo many, and ſuch judici- 
ous Authors) would ſcarce ſeem 
credible even to theſe more learned 
ages, Theadts ofthat famous Engi- 
neer, are largely ſet down by * Polybi- 
#5, * T'2etzes, © Proclus, *Plutarch, *Lt- 

UV, 
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 vy, and divers others. From the firſt 
of whom alone, we may have ſuffi. 
cient evidence for the truth of thoſe 


relations. For beſides that he is an 
Author noted to be very grave and 
ſerious in his diſcourſe ; and does fo- 
|-mnly promiſe in one place that he 
will relate nothing but what either he 
himſelfwas an eye-witnels of, or elſe 
what he had received from thoſe that 
were ſo; I ſay, beſides all this, it is 
confiderable, that he himſelf was born 
not above thirty years after the ſiege 
of Syracuſe. And afterwards ha- 
ving occaſion to tarry ſome weeks 
inthat City, when he travelled with 
S:ipio,he might there perhaps ſee thoſe 


engines himſelf, or at leaft take his 


Information from ſuch as were eye- 


witneſſes of their force : So that there 


can be no colourable pretence for any 
one to diſtruſt the particulars related 

of them. | 
In brief, the ſum of their reports 
is this: Whenthe Romar forces un- 
der the conduCt of Marcellus, had laid 
iege unto that famous City, / of 
# which 
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which both by their- former ſucceſ. 
ſes, and-their preſent {ftrength, they 
could not hes: but promiſe them- 
{elves a ſpeedy victory) ; yet the arts 
of this one Mathematician, notwith- 
ſtanding all their policies and reſo- 
lations,did ſtill beat them back to their 
great ws ag Whether they 
were near the wall, or farther from it, 
they were: ſtill expoſed to the force 
of his engines, *) ygzexr 4Ps-S77%c, x 
elyus Ovrrs, 5 Morey dATCarTE; MULES 
xdUals wes; mx Bru bans racy anna x, 
Sp Fas T865 TAd545 auto. From the 
multitude of thoſe ſtones and arrows, 
which he ſhot againſt them, was he 
ſtyled iz27wxar, or Briarews, Thole 
defen(ive engines that were made by 

CO the Rowans in the form of Penthouſes 
1. 2.c.16. for ro cover the aſſailants from the 
Plurcus. weapons of the beſieged, theſe would 
Tcſtudo. h ( | b in l . h 
e preſently batter in pieces wit 
great ſtones and blocks. Thoſe high- 
towers erected in ſome of the ſhips, 
out of which the Romans might 
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4 ff more conveniently fight with the de- || | 
d 34 ſendants on the wall, theſe alſo wy \ 
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f. | ſo broken by his engines, that no 

ey | Cannon or other inſtrument of Gun- 5, ware. 
n- | powder, { faitha learned man) had Ralcigh 
ts | they been then in uſe, could have done 8 - 
h-| greater miſchief. In briet, he did fo 
ſo- # noleſt them. with his frequent and 
zir | prodigious batterics,that the common 
ey | ſoldiers were utterly dilcouraged from 
it, | any hopes of ſucceſs. . 

Ce What was the particular frame and 
.g | manner of thele engines, cannot cer- 
-7+ | tainly be determined ; but to contrive 
x, | ſuchas may perform the like ſtrange 
he | effeQs,. were not very difficult to any 
vs, | one who 1s throughly verſed in the 
he | grounds of thisart. Though perhaps 
ole | thoſe of Archimenes in reſpeft of di- 
by  verscircumſtances, were much more 
ſes | exatt and proper for the purpolcs to 
he | which they were intended, than the 
11d Þ invention of others could be ; He 
ith | himſelt being ſo extraordinarily ſub- 
h- | til and ingenious above the common 
Ps, fort of men. 

ht "Tis probable that the general 
Je- | kind of theſe engines, were the ſame 
re | with rthole that were uſed after- 
ſo wards 
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wards among(t the Romans and other 
Nations. Theſe were commonly divi- 
ded into two forts : ſtyled. 
Balliſtz. 
E Catapu/te. 

Both which names are ſometimes 
uſed promiſcuouſly ; bur according 
to their propriety Þ Ballft, docs fig- 
nitie an engine tor the ſhooting of 
ſtones, and Catapults for darts or 
arrows. 

The former of theſe was fitted ei- 
ther to carry divers leſſer ſtones, or 
elſe one greateſt one. Some of theſe 
engines made for great ſtones, have 
been proportioned to fo vaſt and im- 
menlſe a weight, as may ſeem almoſt 
incredible : which occaſioned that in 
Lucan. : 

At ſaxum quoties mgentt verberis iffu 

Excutitur , qualis rupes Guam wertico montis 

Abſcidit impulſu entorum adjuta vetuſtas, 


Frangit cun#larumes ; nec tantum corpora preſſa 
E —_ toro; cum ſanguine diſfipat arts. 


Witltheſe, they could eaſily bat- 
ter down the Walls and Towers of 
any Fort. So 0:77, 

Oa1m 
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Quam grave balliſte menia pulſat 


Ons, 
And Statins —— Quo turbine bellica 
quondam, 
Librati ſaliunt portaram in clauſtra 
motares. | 
The ſtones that were caſt from theſe, 
were of any form, Exormes & ſepul- 
chrales, Milltones or Tomb ſtones. 
Sometimes for the farther annoy- 
ance and terror of any belieged place, 
tey would by theſe throw into it dead 
bodies, either of men or horles, and 
ſometimes only parts of them, as mens 
heads. 
 Athenens mentions one of theſe 
Ballifte that was proportioned unto 
a ſtone of three talents weight, each 
talent being 120 pounds ( faith V;- 


 truvits) fo that the whole will a- 


mount to 760 pounds. Bur 1t 1s fto- 
ried of Archimedes, that he calt a ſtone 
into one of Marc //:s his ſhips, which 
was found to weighten talents. There 
is ſome diftcrence amongſt * Authors, 
concerning what kind ct ralint this 


\ ſhould be unger!icod, bur it is certain 


that 
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that in Plutzrchs time, (from whom 
——_ we have this relation ) one talent did 
MilicL, amount to 120 pounds (faith Suidas) 
accordins to which account, the ſtone 
it ſelf was of noleſs than twelve hun- 
dred pound weight. A weapon ( one 
would think) big caovgh for thoſe re- 
bel Gvanrs t!:2t fought againſt the 
gods, Now the greateſt Cannon in uſe, 
docs not carry zbove6g pound weight, 
which 1s iz» ſhort of the ſtrength 


in theſe Mathematical contrivances, F 
Amongtine Turks indecd, there have Þ , 


been lomettmes uſed fuch powder-in- |, 
ſtrurents, as may equal the force 
De Srud. of thoſe invented by Archined-s. Gab, 
Naud.ers tells us of one bullet ſhot 
trom them at the ſiege of Corſtarr:: 
aople, which was of above 1200 
pound weight ; This heafirms from 
the relation of an Archbiſhop, who 
was then preſent, and did ſce it ; the 
PICce could not be drawn by leſs than 
an hundred and fifty yoak of oxen, 
which might almoſt have ſerved to 
draw away the Town it felf, But 


though there hath been perhaps ſome 
one 
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one or two Cannons of ſuch a prodt- 
gious magnitude, yet it 1s certain that 
the biggeſt in common ule, does come 
far ſhort of that ſtrength, which was 
ordinarily in theſeMechanical engines. 

There are divers figures of theſe 
Balliſte, ſet out by YVrigetins, Lipſins, 
and others; but being without any ex- 
plication, is not very facil to diſccver 
in what their forces did conſiſt. 

I have here expreſſed one of them 
molt eaſie to be apprehended ; from, 
the underſtanding of which, you may 


the better gueſs at the nature of the 
relt, | 


That 
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ning of the axis and-ſpokes B C. The 
ſtone or bullet to be diſcharged being 
in a kind of fling at D, which when 
the:greater weight 4. deſcends, will be 
violently whirted upwards, till that 
end of the (ling at E, coming to the 
top. will fly-'off, and diſcharge the 
ſtone as the skiltul- Artiſt ſhould dt- 
rect it. 


L — 
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Concern nz the Cataputte, ' or Engines 
for Arrows. © 


s 2 HE other kind of engine was 1, Greet 
called Catapulte, >Tn MATUCS EX Tai 
which ſignifies a ſpear or dart, becauſe 71s 
it was uſed for the ſhooting of ſuch otros 
weapons : ſome of theſe were propor- 4. 
tioned unto ſpears of twelve cubits 
Jong ; they did carry with ſo greata | 
force, ut interdum nimio ardore ſcrntils Lib 230: 
lant, ( ſaith Ammianus) that the wea- 
pons diſcharged from them were Lipſius 
fomerimes(if you can believer) ſeron Polorcet 
fire by the ſiwifrne(s of their motion. 777 
| K The 
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The firſt invention of theſe is com- 
monly aſcribed to D:onyſirs the youn+ 
ger, whois {aid .to have made. rhem 
amonglt his other preparations againſt 
Carthage. But we have good reaſon 
to think them of more ancient uſe, 
becauſe we read in Scripture, that 
UVzziah made in Jeruſalem , engines 
invented by cunning men, to ſhout ar: 
rows and great ſtoaes withal ; tho it 
15 likely theſe inventions were much 
bettercd by the experience of aſter- 
29cs. | 
The uſual form of theſe Catapnl- 
te, was much after the manner of 
great. Bows placed on Carriages, and 
wound up by the ſtrength of leve- 
ral perſons. And from that great 


torce which we find in leſſer Bows, 


we may ealily ghelſs at the greater 
power of thele other. .engines. *Tis 
relat:d of the Turkiſh Bow, chac 
can ſtrike an arrow rhrough a piece 
of ſteel or braſs two inches thick ; 
and being headed only with wood, 
« pierccs Timber of eight inches. 
W hich though it may ſeem —_—_ 

ble, 
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ble, yer it is atteſted by the experience 
of divers unqueſtionable witneſſes. 
Barclay in his Icon animorum, a man 
of ſufficient credit, affirms, thar he 
was an eye-witneſs, how one of thi ſe 
Bows with a little arrow did pierce 
.-hrough a piece of ſteel three fingers 
thick. And yet theſe Bows being 
ſomewhat like the long Bows in uſe a- 
monegſt us, were bent only by a mans 
immedaate ſtrength , w ithout the help 
of any bender or rack that are uſed to 
others. | | 7 | 

Some Turkiſh Bows are of that 
ttrength, as to pierce a ylank of fix 1n- 
ches in thickneſs, ( I fpeak. what I 


haveſcen) faith M. Jo. Greaves 1n his 


Pyromodo2raphia, How much greater 
force then may we conceive to be im- 

preſſed by the Catapulte ? : 
Theſe were ſometimes framed for 
the diſcharging of twoor three arrows 
together,” ſo thar eachof r''em might 
be directed untoa ſeveral aim:; Bur it 
were as cafie rocontrive them after the 
like manner for the carriage of twen- 
ty arrows, or more, as in this figure. 
WS | Botli 
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Both theſe kinds of engines when 
they were uſed at the ſiege of any 
City , were commonly carried 1n a 
great wooden Turret ( firſt :nvented 
by * Demetrins). It was driven upon 
four wheels ar the bottom, each of 
its ſides being forty five cubits, its 
height ninety. The whole was divi- 
ded imtonine ſeveral part tions, every 
one of which did contain divers en- 
gines for battery : from its uſe in the 
battering and taking of Cirtes. it 1s 
{tiled 


bi 
| 
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ſtiled by the name of | Zelepols. 


tHe that would be informed 1n the 


Þ#F nature ot Bows, let him conſult M:y- 


ſennus ae Ball:jtrtra & Acontiſmologia, 
where there are divers fubtil inquiries 
an1 demonſtrations. concerning the 
ſtrength required to the bending 
of thein to any diſtance ; the force 
they have inthe diſcharge, according 
to leveral bents, the {trength requi- 
red to be in the ſtring of them, the ſe- 
veral proportions of {wittneſs and 
diſtance:in an arrow {hot vertically,or 
horizontally; or tranſverſaliy. 

Thoſe ſtrange etfeAs of the Tur- 
kiſþ Bow (mentioned before) ſo much 
exceeding the force of others, which 
yet require far greater ſtrength for 
the bending of them, may probably 
be aſcribed either :-ro the natural 
cauſe of artrit:91 by ſimilitude of ſub- 
ſtance (as the Lord Bacon conjectures); 
For in theſe experiments the head of 
the arrow ſhould be of the ſame 
ſubſtance ( whether ſteel or wood 
with that which'it pierces: Orelle 
to that jY/#" proportion betwixt the 

K 3 weight 
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weight of the arrow, and the ſtrength 
of rhe bow, which muſt needs much 
conduce to the force of it, and may 
perhaps be more exactly diſcovered 


"O49 | in theſe, than ir-18'commonly 1n 0- 

F448 the:s. G13: 3 | 

48 CA F:. MIK- 

W's: A compariſon betwixt theſe ancient' En: 

4. gines, and the Gun-powder inſtru- 

T'% 0 ments now in uſe. | | 

oy. T ſhall not be altogether imperti- | 

 . nent to inquire ſomewhat concer- || : 
#7 ning the advantages and diſadyanta- |} | 
it 7: ges betwixt thoſe Military offenſive Þ 
S311 |! engines, uſed among(t the Ancients, | t 
36-41% and thoſe of thelc later ages. 
L.8 ' In which inquiry there are two par- | « 
TY. ticulars to be chiefly examined: þ « 
1 | Tt. Theforce of theſe ſeveral con- || « 
ns; trivances, or the utmoſt that may be | : 
+ 18 done by them. | : 
TH8, 2. Their price,. or the greatneſs of | t 
Tk 3g the charges required unto them, _ 

{ ' x. As for the force of thele anci- | « 
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th | ent inventions, it may ſufficiently ap- 
| pear from thole many credible reta- 
ay | tions -menrioned. before ; to which 
d | maybe adied thatin Joſephus, which 
o- | he ſets down from his own eye-ſight, Jaan, 
being himſelf a chief Captain at the. 3. c. 9. 
icge of Jorapara, where theſe events 
— | happened. He tells us, that beſides the 
muititude of perſons, who were (lain 
by theſe Roman Engines, being not 
able to avoid their force, by reaſon 
they .were placed ſo far off, and out 
of ſight; beſides this, they did alſo 
ti- | carry ſuch great ſtones, with fo great 
r- | 2 violence, that they did therewith 
a- | batter. down their Walls and Towers, 
ve | Agreatbellied woman walking about 
s, | the City in the day-time, bad her 
child ſtruck out of her womb, and 
r- | carried halt a furlong from her. A ſol- 
| dicr ſtanding by his Captain Foſephns, 
n- | onthe wall, had his head ſtruck off by 
2e | another ſtone {ent from theſe Roz 
| Engines, and his brains carried three 
of | turlongs ot. 
| To this purpoſe Cardiz relates D:v ret. 
1- | out of Ammianns Marceliinas, Taxto 7 
Js K 4 imperu 
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imprtu fertur lapis ut uno viſo lapide 
quamuis intatt barbari fuerint ab eo, 
arſtiteruzt 4 p12, & abterunt, Many 
foreign people being ſo avazed at the 
range force of theſe Engines, that 
they durlt not conteſt with choft--:who 
were maſters of {uch inventions; ?Tis 
frequently aſſerted, that bullers have 
been melted 1n the air, by thar extre- 
mity of violent motion impreſt from 
theſe ſlings. ITE hoes. 

Furdaque contorto tranſuerberat aera 

plumbo, Gy 

Et meatis liquide glandes in nubibus 

errant. 

So Luan, Ipeaking of the fame JÞo 
Engines. . | | 
 Inade faces & ſaxa volant, ſpatioque 

ſolute. | 

Aeris &* calide liquefate pondere 

elanaes. 

Which relations, though they may Jn0 
ſeem ſomewhat poectical and impro- ſth: 
bable, yet Ariftotle himſelf ( De Calo, I} 1 
{ib. 2. c. 7.) doth ſuppoſe them as un- (po 

of $f queſtionable. From whence it may Jpe 

Wot. be inferred, that the torce of theſe En- I vs 

WET | gines 
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pines does rather exceed than come 
ſhoit of our Gunpowder inventions. 

Add to this that opinion of ailearn-» 
& man' {which I cited betore) that 
Archimedes in the ſiege of Syracuſe, 
dd more miſchief with his Engines, 
tan could have been wroughtby a- 
ny Cannons, had they been then in 
ule. | 

In this perhaps there may be ſome 
diſadvantage, becauſe theſe Mathe- 
matical Engines cannot be fo eafily 
and ſpeedily wound up, and ſo cer- 
tinly levelled as the other may. 

2. As for the price or charges of 
both theſe, it may be conſidered un- 
der three particulars : © | 

1. Their making. 

2. Their carriage or conveyance. 

3. Their charge and diſcharging. 

In all which reſpeQs, the Cannons 
now in uſe, are of much greater coſt 
than theſe other inventions. 

1. The making or price of theſe Gun- 
powder in{truments is extremely ex- 
penſive,as may be eaſily judged by the 
weight of their materials, A whole 

Cannon 


137 


Sir Walt. 
RaJleigh's 
Hiſt. ]. 5. 
c. 3. Se. 
16. See 
Lipſusde 
militia 
Romana 
| A 


—————_— 


r2$ Archimedes ; « .. Lib.l, 


Cannon weighing commonly 8000 /, 
a half Cannon 5000,a Culverin 4500, 
a Demiculverin 3000; which whether 
it ben iron orbraſs, muſt needs be 
very coftly,, only for, the matter of 
them; beſides the farther charges re- 
quired for the form and making of 
them, which in the whole muſt needs 
amount to ſeveral hundred pounds, 
Whereas theſe Mathematical inventi- 
ons conſiſting chiefly of Timber, 
and Cords, may be much more cheap- 
ly made; The ſeveral degrees of 
them which ſhall anſwer in propor- 
tion to the ſtrength of thoſe other, 
being at the lealt ten times cheaper ; 
thar is, ten Engines that ſhall be of 
equal force either to a Cannon or De- 
micannon, Culverin or. Demiculve- 
Tin, may be framed at the ſame price 
that one of theſe will amount to : So 
that in this reſpec there 1s a great 
inequality. ; 

2. As for the Carriage or convey- 
ance; a whole Cannon does require 
at the leaſt go men, or 16 horſes, forſ] 0! 
the draught of it ; a halt Cannon 562 

| men, 
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men, or 9 horſes ; a Culverin 5o men, 
or 8 norſes ; a Demiculverin 36 men, 
or 7 horſes; Suppoſing the way to 
be hard and plain, in which notwith- 
{tanding the motion will be very ſlow. 
Bur if the paſſage prove riling and 
ſteep, or rotten and dirty, then they 
will requirea much greater ſtrength 
and charge for the conveyance of 
them. Whereas theſe other inventi- 

ons are in themſelves more light / if 
there be occaſion for the draught of 
them ) being eaſily taken aſunder into 

ſeveral parts. And beſides their ma- 

terials are to be-found every where, 

lo that they need not be carried up 

and down at all, but may be eaſily 

made in the place where they are ta 
be uſed. = | - 

3- The materials required to the 
charging of theſe Gun-powder in- 
ſtruments are very coltly. A whole 
Cannen requiring for every charge 
40 pounds of powder, anda bullet of 
64 pounds ; a half Cannon 18 pounds 
of powder, and a bullet of 24 pounds ; 
2 Culverin 16 pounds of powder, and 

a bullet 
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a bullet of 19 pounds; a' Demicul- 
verin 9 pounds of powder,and a bullet 
of .:2 pounds : whereas thoſe other 
Engines may, be charged only with 
ſtones, or ( which-may ſerve for ter- 
rour) with dead bodies, or anv ſuch 
materials as every place will afford 
without any coſt. 
 Sorhen, pur all theſe together : If 
it be ſo chat theſe ancient inventions 
did notcome ſhort of theſt orher in re- 
rd of force, and if they do ſo much 
excel them in divers others;reſpetts ;. 
Ir ſhould ſeem then, that they are * 
much more commodious than theſe 
larrer inventions, and ſhould be pre- 
ferred before them. © But this enquiry || ® 


cannot be fully determined without b 
particular experience of both. _ L 
Ic 
el 
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That it is p ſible to contrive ſuch an 
artificial motion, as may be equally 
ſwift with the ſurpoſed motion uf the 


eAVENS, 


OR the concluſion of this Diſ- 

courſe, I ſhall briefly examine (as 
before concerning flownels ) whether 
it be poſſible to contrive ſuch an ar- 
tiicial motion, as iray be equal unto 
the ſuppoled {wiftnels of the hea- 
vens. This queſtion hath been for- 
merly propoſed and an{wered by Car- 
da, where he applies it unto the {wift- 
neſs of the Moons Orb; bur that Orb 
being the lowelt of all, and conle- 
quently of a d+il and fluggiſh-mott- 
on in compariſon totherelt 3 there- 
tore it will perhaps be more conveni- 
ent to underſtand the; queſtion con- 
cerning the eighth ſphere or ſtarry 
heaven. 

For the true reſolution of this, 1t 
would be firſt obſerved, that a mate- 
rial ſubſtance is altogether incapa- 

ble 
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ble of ſo great a celerity, as is uſually 
7% ::-:3 aſcribed to the Celeſtial Orbs, ( as! 
s Planet, have proved elſewhere.) And there 
ProP-9- forethe quary is not to be underſtood 
for any real and experimental, bu 
only notional and Geometrical con- 
trivance. 
Now that the ſwiftneſs of motion 
may be thus increaſed, accordin 
to any conceivable proportion, will 
be manifeſt from what hath been 
formerly delivered concerning the 
rounds and nature of ſlowneſs and 
wiftnels, For according as we ſhal| 
ſuppoſe the power to exceed the 
weight; ſo may the motion of the 
weight be {wifter than that of the 
power. | 
But to anſwer more particular 
ly : Let us imagine every wheel inths 
following figure to have an hundred 
reeth init, andevery nut ten : 
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It may then be evident, that one 
revol.:tion of the fr ſt wheel, will turn 
{the nuc, and conſeq :ently the ſecond 
wheel on the ſame axis ten times, rhe 
third 
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third wheel a hundred times, the 
fourth 1000 times, the fifth ro0co, 
the ſixth a hundred thouſand time, 
the ſeventh xoo0000 times, the eighth 
10. ©OCo0O times, the 9 z 00200 0» 
times, tre Sails 10000000: o times; 
So that if we ſuppoſe the compals« 
theſe Sails tobe five foot,or one pace; 
and that the firſt wheel is turned about 
after the rate of one thouſand times in 
an hour: It will thenbeevident, tha 
the ſ:1!s ſhall be turned 1000000cococ 
times, and conſequently ſhall pak 
r00c0coo0 miles in the ſame ſpace 
Whereas a (tar in the Aquator ( ac 
cording to common Hyporh: ſz ) doe 
move but 42 398437 miles in an hou 
and therefore it 15 evident thar 'ti 
poſſible Geometrically to contriv: 
fuch an artificial motion, as ſhall bec 
greater {wiftneſs than the ſuppoſe: 
revolutions of the heavens. 
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The Second Beok, 
CHAP. I. 

The divers kind of Automata, or Self- 

movers.Of Mills, and the contrivance 


of ſeveral motions by rarified air. 4 
brief digreſſion conterning wind=guts 


Mongſt the variety of artifi- 


cial motions, thoſe are of 
moſt uſe and pleaſure, in 


145 


, which, by the application of 


ſome continued ſtrength, there is be- 

ſtowed a regular and laſting motion. 
Theſe we call the 2/704z-w, or /*1f- 
movers: Which name in its utmoſt la- 
titude , is ſometimes aſcribed untd 
thoſe morions that are contrived from 
the ſtrength of living cre:tutes, as 
Chariots, Carts, &c, But inits ſtriCt- 
neſs and propriety, it is only applia- 
ble unto ſuch inventions; wherein the 
tnotiot1 is cauſed eirher by ſomething 
that 
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that belongs unts.its own frame, or 

elte by ſome external inanimate agent. 
 Whence theſe av7wuarz arccalily 

diltinguiſhable into rwo ſorts. 

1. Thoſe thatare moved by ſome- 
thing which is extrinſecal unto their 
own frame, as Mills by water or wind, 

2. Thole that receive their motion 
from ſomething that does belong to 
the frame it ſelf, as Clocks, Watches, 
by weights, ſprings, or the like. 

Of both which ſorts there have been 
many excellent inventions: In the re- 
cital of them, I ſhall inſiſt chiefly on 
{ſuch asare moſt eminent for their rari- 
ty and ſubttlty, 

Amonsgit the 2v7uuatrx that receive 
their motion fromſome external agent, 
thoſe of more common uſe are Mills. 

And firtt, the Water-mills, which are 
thought to be before the other, though 
neither the firſt Author, nor ſo much 
as the tire wherein they were inven- 
ted 1s fully known. And therefore 
Polydor I'*rgil refers them amongſt 
other fatherlcſs inventions. Pliny 1n- 
decd doth mention them ; as - being 

commonly ulcd in his time, and yer 
others 
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others affirm that Bel/iſarius in the 
reign of Jyſt;/an, did firſt invent 
chem : whence Paxcrrollis concludes, De tepert. 
that it is likely their uſe was for ſome T* 2? 
ſpace intermitted, and being after- 
wards renewed again, they werethen 
thought to be firſt diſcovered. | 
However *ts certain, that this in- 
vention hath much abridged and ad- 
vantaged the labours of men , who 
were before condemned unto this ſla- 
very, a5 now unto the Galleys, And 
a5 the force ot waters hath been uſefu) 
for this,{o likewile may it be contrived 
to divers other purpoſes. Herein doth 
the skill of an artificer chiefly conſiſt, 
in the application of theſe common 
motions unto various and beneficial 
ends, making them lerviceable not 
only for the grinding of corn, but 
for the preparing of iron or other oar, 
the making of paper, the elevating of 
water, orthe like. - 
To this purpoſe alfoate the Mills 
rhat are driven by wind, whicti are 
lo much more convenierit than the 
Ither, by how much. their ſituations 
L 2 may 
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may be more calteand common. The 
motions of theſe may likewiſe be ac- 
commod.ted to as various ules as 
the other, there being fcarce any la» 
bour, to the performance of which 
an ingenious artificer cannot apply 
them. Tothe ſawing of Timber, che 
plowing of land, or any otier the like 
ſervice, which cannot be dilpatched 
the ordinary way, without much toil 
and tediouſneſs. Andit is a wonder- 
ful thing to conſider, how much mens 
labours might be eaſed and contratted 
in ſundry particulars, if ſuch as were 
well ski!led in rhe principles and pra- 
tices of theſe Mechanical experi- 
ments, would but throughly apply 
then ſtudies unto the enlargement of 
{uch inventions. 

7Þ-reare fome other motions by 
wind orair, which (though they are 
not {o common as the other), yet 
may prove of excellent curioſity, and 
ſingularuſe. Such ws that muſical 
Marcel. inſtrument invented by Cornelius Dre- 
oin, 6fe, which being {er in the ſun-ſhi 
hein Fpitt. #49 WAICN DEINg let 1N Tac lun«[Nine, 
«i. job.Er- Would of it ſelf render a ſoft and 
neſum. pleaſant 
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pleaſant harmony, but being remo- 
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Like that 


ved into the ſhade would preſently be- tau þ 


come filent. The reaſon of it was this, 
the warmth of the ſun, working upon 
ſome moiſture within it, and rarifying 
the inward air unto ſo great an exten- 
ſion, that it muſt needs ſeek for a vent 
or iſſue, did thereby give ſeveral mo- 
tions unto the inſtrument. 

Somewhat of this nature are the Eo- 
lipiles, which are concave Vellels,con- 
ſiſting of ſome ſuch material as may 
endure the fire, having a ſmall hole, 
at which they are filled with wa- 
ter, and out of which ( when the Vel- 


ſels are heated ) the air doth iſſue forth 


with a ſtrong and laſting violence. 
Theſe are frequently. uſed for the ex- 
citing and contracting of heat in the 
melting of glaſſes or metals. They 
may allo be contrived to be ſerviceable 


Memnan, 
in Egypt, 
which 
1akes a 
ſtrange 
noiſe 
whene Ver 
the fun 
begins to 
ſhine uf 
07 xt. 
Tacir.An- 
nal. 2; 
Strabo af- 
firms that 
he hal 
both ſeen 


and heard 


for ſundry other pleaſant uſes, as for. 


the moving of ſails in a chimney cor- 

ner, the motion of which fails may 

be zpplied to the turning of a ſpit, or 
the like, | | 

But there is a _— invention to 

L 3 
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this purpoſe mentioned in Cardaer, 
whereby a ſpit may be turned ( with- 
out the helpot weights) by the moti- 
oO of the air that aſcends theChimney; 
and it may by uſetul for the roaſting 
of many or great joynts : for as the 
fire muit be increaſed according to the 
quantity of meat, fo the force of the 
in{trumeat will be augmented propor- 
t.onably to the fire. In which contri- 
yance there are theſe conveniences 
2bove the Jacks of ordinary uſe. _ 
2. It makes little or no noiſe in the 
motion. | | 

2. Itneeds.no winding up,but will 
conſtantly move of it ſelf, while there 
'iSany fire to rarihic the air, 

3, It is much cheaperthan the other 
jnſtruments that are commonly uſed 
to this purpoſe. There being required 
unto it only a pair of fails, which muſt 
he placed inthat part of the Chimney 
where it begins to be ſfraightned, and 
one wheel,to the axi5 of which the ſpit 
!1ne muſt be faſtned, according to this 
following Diagram. | 
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The motion of thele fails may like- 
wile be ſerviceable for ſundry other 
purpoſes , beſides the turning of 
ſpit, for the chiming of bells or other 
muſical devices; and there cannot be 
any more pleaſant contrivance for 
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continual and cheap muſick. It may be 
uſeful alſo for the reeling of yarn, the 
rocking of a cradle, with divers the 
like domeſtick occaſions. For ( as was 
{aid before ) any conſtant motion bein 
given,it is calle for an ingenious We 
cer toapply it unto various ſervices. 

Thele fails will always move both 
day and night, if there is but any 
fire under them,and ſometimes thou 
there be none, For if the air with- 
out, be much colder than that within 
the room,then muſt this which 1s more 
warm and rarified, naturally aſcend 
through the chimney , to give place 
unto the more condenied and heavy , 
which does uſually blow in at eve- 
ry chink or cranny , as experience 
ſhews. 

Unto this kind of motion may be 
__ all thoſe repreſentations of 
iving creatures , whether birds, or 
beaſts, invented by Creſih:#us , which 
were tor the moſt part performed by 
the motion of air, being forced up 
either by rarefadtiou, with fire, or 
elfc by compre//ion , through the fall 
s | 0! 
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of ſome heavier body, as water, which 
by poſſeſling the place of the air, did 
thereby drive it to ſeek for ſome other 

vent. | 
I cannot here omit ( though it be not 
altogether fo pertinent) to menti- 
on that late ingenious invention of 
the wind-gun, which is charged by 
the forcible compreſſion of air, being 
injeted through a Syringe 3 the ſtrife 
and diſtention of the impriſoned air 
ſerving by the help of :little falls or 
ſhuts within, to ſtop and keep cloſe 
the vents by which it was admitted. 
The force of it in the diſcharge is 
almoſt equal to our powder-guns. I 
have found upon frequent trials ( faith 
Merſennus ) that a leaden bullet {hot 
from one of theſe Guns againſt a 
ſtone wall, the ſpace of 24 paces from 
it, will be beaten into a thin plate. 
It would be a conſiderable addition 
to this experiment which the ſawe 
Author mentions a little after, where- 
by he will make the ſame charge of 
alr to ſerve for the diſcharge of ſeve- 
ral arrows or bullets after one a- 
nother, 
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nother , by giving ithe air only {6 
much room,as may immedaately ſerve 
ro impreſs a violence:in ſending away 
the arrow or bullet,and then ſcrewing 
ir down again to its former confine- 
ment, to fit it far another ſhooting, 
But againſt this there may be many 
conſiderable doubts, which I cannot 
ſtagd to diſculs. 
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Of a ſatlingChariotythat may without hor- 
{es be driven cn the land by the wind, 
as (hips are on the ſea. 


HE force of wind in the motion 

8 of fails may be appliedallo to the 
driving of a Chariot, by which a man 
may ſail on the land as well as by a ſhip 
on the water. The labour of horſes or 
other beaſts, which are uſually applied 
to-rhis purpole, being artificially ſup- 
plied by the {irength of winds. 

That ſuch Chariots are commonly 
uſed in the Champain plains of Chin? 
15 frequently attirmed by divers credi- 
ble 4uthors. Boterus mentions, that 
they have been tried allo 1n Sparz, 

though 
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chough with what ſucceſs he doth not 
ſpecite. Bur above all other experi- 
ments to this purpoſe chat ſailingCha- 
riot at Sceveling in Hollazd, is more 
eminently remarkable. It was made by 
tae direction of Szephinus, and is cele- 
brated by many Authors. X}/z/chz 4s at- 
firms it to be of ſo great a {wiftnels for 
its motion, and yet of ſo great a capa- 
city for its burden. Ut tn meaio freto ſe- 
eundis ventis commiſſ.u4 naves, velocitate 
multi paraſangis poſt ſe relinquat,@& pau: 
carum horarum [patio vigintt aut trigints 
milliaria Germanica contiauo curſu emeti- 
atur, concreaitoſq; fibi plus minus weito- 
res ſex aut decem,in petitum locum tranſ- 
ferat, facillimo ilius ad clavum qui ſedet 
nutu,quaqua verſum minimo labore velis 
commiſſum, mir abile hoc continenti currus 
naviginms dirigentis. That it did far ex- 
ceed the ſpecd of any ſhip, though we 
ſhould ſuppolc it to be carried in the 0- 
pen ſea with never fo proſperous wind: 
and that in ſome few hours ſpace it 
would convey 6 or 10 perſons 20 or 30 
German miles, and all this with very 
little labour of him that ſitteth at the 
| Stern, 
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Stern, who may eaſily puide the 
courſe of it as he pleaſeth. 

That eminent 1nquiſitive man Pe. 
reskins , having travelled to Sceveling 
for the ſight and experience of this 
Chariot, would frequently after with 
much wonder mention the extreme 
{wiftneſs of its motion. Commemorare 


folebat ſtuporem quo correptus fuer at cum 
ra Peirel= Vento tranſlatus citatilfimo 2014 per ſentiſe 


cere tamen,nempe tam citus erat quam 
ventus. Though rhe wind were init 
ſelf more {wift and ſtrong, yet to pal- 
ſengers in this Chariot it would not be 
at all diſcernable, becauſe they did go 
with an equal {witneſs to the wind it 
ſelf. Men tht ran before it, ſeeming 
to £0 backwards ; rhings which ſeem 
at.a great diſtance being preſently o- 
vertaken and left behind. In twohours 
ſpace ir would paſs from Scewel/ng to 
Putter. which are diſtant from one ano- 
ther above 14 Horaria milliaria (faith 


- the ſame Author ) that is, more than 


two an! torty m:!es, 
Gror!zes 15 very copious and elegant 1n 
the c: lebrating of this invention, and 
the 
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the Author of it, in divers Epigrams. 
Ventivolam Typhis deduxit in aquora navim, 
Jupiter mm ſiellas, athereamque domum 
In terreftre ſolum virtus Stevinia, nam nec 
Tiphy tunum fuerat, nec Jevrs iſtud opus. 
And inanother place, 
Impoſuit plauſiro veFantem carbaſa, malum 

An potius navi, ſubdidit ille rotas ? 

Scandit aques navs curris rut aere prone, 

Et merito dicas hic wvolat, illa natat. 

Thele relations did at the firſt ſeem 
unto me(and perhaps they will fo to 0- 
chers) ſomewhat ſtrange 6& incredible. 
But upon farther enquiry I have heard 
them frequently atteſted from the par- 
ticular cyelight and experience of ſuch 
eminent perſons, whoſe names I dare 
not cite in a: bulineſs of this nature, 
which 1n thoſe parts is ſo very com- 
mon, and little obſerved. 


[ have not met with anyAuthor who 


doth treat particularly concerning 


the manner of framing this Charior, 
though Grotiys mentions an elegant 
deſcripcion of it in copper by one Gey- 
nius : and Hoadixs in one of his large 
Maps of A/a,does give another conje- 
aural deſcription of the like Chariots 
uſed in Chiza, 

The form of it is related to be very 
limple and plain, after this manner : 
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The body of it being ſomewhat like 


a boat,mmoving upon 4 wheels ot an e- 
qual bigneſs, with two ſails like thoſe 
ina ſhip; there being ſome contrivance 
to turn and ſteer it by moving a rudder 
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which is placed beyond the two hind- 


moſt wheels : and for the ſtopping ot it 
this muſt be done either by letting 
down the fail, or turning it trom the 
wind.Of this kind they have frequent- 
ly in Hand other littleVeſſels for one 
or two perſons to go upon the ice, ha- 
ving fledges inſtead of wheels, being 
driven with a ſail ; the bodies of chem 
like little boats, that it the ice ſhould 
break, they might yet ſafely carry a 
man upon the water, where the fail 
would be ſtil uſetulfor the motion of ir. 

I baveoften thought that it would be 
worth the experiment to enquire, whe- 
ther or no ſuch a ſailingCharior might 
not be more conveniently framed with 
moveable fails, whoſe force may be im- 
preſt from their motion,equivalent to 
thoſe ina Wind-mill. Their foremoſt 
wheels { as in other Chariots) for the 
greater facility,being ſomewhar lower 
than the other, anſwerableto this fig, 
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In which the fails are ſo contrived, 
that the wind from any Coalt will 
have a torce upon them to turn them 
about, and the motion of theſe fails 
muſt needs turn che wheels, and con- 
ſequently carry cn the Chariot it ſelf 
to any place (though fully againſt the 
wind ) whicher it ſhall be directed. 

The chiet doubt will be, whether 
in fuch a contrivance every little rug- 
gedneſs or unevennels of the ground, 
will not cauſe ſuch a jolting of the 
Chariot. as to hinder the motion of 
its ſails. But this perhaps (it it ſhould 
prove ſo) is capable of ſeveral reme- 
dies. 
| IT have often wondred, why none 
of our Gentry who live near great 
Plains, and ſmooth Champaans, have 
attempted any thing to this purpoſe. 
The experiments of this kind being 
very pleaſant, and not coſtly. Whar 
could be more delightfnl or better 
husbandry, than to make uſe of the 
wind ( which coſts nothing, and eats 
nothing) inſtead of horſes ? This be- 
Ing very eaſic to be © "a by thoſe, 
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the convenience of whoſe habitations 
doti: accommodate them for {uch ex- 
Perunents 


CAP. UL 


Concerning the fixed Automata, Clocks, 
Spheres, repreſcutins the heavenly 
motions: The ſeveral excellencies 
that are moſt commenadatle in ſuch 
kind of cont iVances 

HE ſecond kind of »4+7ouans 
were deſcribed to be ſuch En- 
gines, as did receive a regular and 
|-iting motion from fomething be- 
longing to their own fraine, whether 
weights, or ſprings, &*c. 
1T hey are uſually diſtinguiſhed ints 
JA TOJACETU g | 
272, fixed and ſtationary 
3 v7:3517z, Movable and tranſient. 
1. The fixedare {vch as move on- 
ly according to their ſeveral parts,and 
not according to their whole frame; 

In w hich, thongh each wheei hatha 

diftinct rvtation, yet the whole doth 

till rcmain unmoved. The chiefeſt 


kind 
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Cap. 3. Mechanical Motions, 

kind of theſe are the Clocks and 
Watches in ordinary uſe, the framing 
of which is ſo commonly known by 
every Mechanick, that I ſhall not 
trouble the Reader with any explica- 
cation of it. He that deſires fuller fatiſ- 
faction , may ſee thei particularly 
deſcribed by * Cardan, Þ D. Flood, 
and others. 

The fir{t invention of theſe (faith 
Paxcirollys) was taken from that ex- 
periment in the multiplication of 
wheels mentioned in /7truvin, where 


he ſpeaks of an inſtrument whereby 


2 man may know how many miles 
or paces he doth go in any ſpace of 
time 3 whether or no he do paſs by 
water in a boat or ſhip, or by lan{ 
in a Chariot or Coach: rhey have 
been contrived alſo into little pocket- 
inſtruments, by wiich after a man 
hath walked a whole day together, 
he may eaſily know how many (teps 
he hath taken T forbear to enrer up- 
on a larger explicarion of tlieſe kind 
of Engines, becauſe they are imper- 
tincnt unto the chief huſineſs that 
| M 2» i 
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I have propoſed for this diſcourſe, 
The Reader may ſee them more par- 
ticulary deſcribed 1n rhe above-cited 
rlace of Vitruvins, 1n* Cardan. T Beſ- 
ſonius, and others; I have here only 
mentioned them, as being the fir(t 
occaſion of the chicfelt av7cy47 that 
are now in ule, 

Ofche ſame kind with our Clocks 
and Watches (though perhaps more 
elaborate and ſubtil ) was that ſphere 
invented by Archimedes, which did 
repreſent the heavenly motions : the 
diurnal and annual courſes of the 
Sun, the changes and aſpects of the 
Moon, &c. This is frequently cele- 
brated in the writings of the Ancients, 
particulary 1n that known Epizram of 
Clanatan : | 


Jupiter in parvo cum cernerct xthera vitro, 
Rittt, & ad Superos talia dicta deoit ; 
Huccine mortalis progreſla potentia curz? 
Jam mens in fragili luditur orbe J1abor. 
Jura poli, rerumque tidem, legeſqueDeorum, 

E.cce Syraculus tranitulit arte ſenex. 
Incluſus variis famulatur * ſpiritus altris, 
Et vivum certis motibus urget opus, 
| Per- 


5 
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: Percurritpiopriam mentitusSignifer annum; 
oof Ec timulata novo Cynthia menle redit. 
ed Jamg; fuum volvens 2udax induttria mundn 
ef- Gaudet & human« izdera mente regit. 
ly Quid tallo ivtontem tonitru Salmonea miror ? 
{+ Ermuli nature pirva reperta manus, 
at Excellently Tranſlated by 

T. Randolph. 
ks Jove ſaw the heavens fram'd in a litle Glaſs, 
Ire And laughing, to the gods theſe words did paſ; 
Te Comes then the power if mortal cares ſo far 7 
iy In brittls Orbs my labours atted are. } 
! The ſtatutes of the Poles, the faith of things, 
he The laws of Gods, this Syr acufun brings 
he  Hither by art ; Spirits inc/os'd attend 
Their ſeveral ſpheres, and with ſet motions bend 

he The ling work; each year the fe igned Sm, 
les Each month returns the counterfeit = Moon. 
ts 4nd viewing now her world, bold inauſiry 

' Grows p70: Ws, to know the hos vens his ſubjeFfs be. 


of Believe, $: lemma hath falſe thunders thrown, 
For a poor hand 1s natures rrval grown, 


0 Bur that this Engine ſhould be made 

of glaſs, 15 ſcarce credible. LGantins 
*” Þ mentioning the relation of it, affirms 
it to conſiſt of braſs. which 1s more 
likely. It may be the outiide or caſe 
was glaſs, and the frame it ſelf of 
brals. Celius Rhodoginus, ſpeaking of Antiq eff 
-r- | the wonderous art in the contrivance | 2. c. 16 
M 3 of 


Inftir.l.2 
"AY, 5 


mM, 


> _— oo IT 7, Pn re = Gs GGCUy| Hiro oa _r nmuwuouun___w_mw_u__u_puawnunuunmn tc ONE CE ICCe 


166 


Guzid. U- 
baldus praf. 


ad Mechon. 


Colle. 
Mathew. 
Fram. a1 
! o 


w # 


{ye - Aut. 
©-1ent.cap. 
« 2.Schol. 
Math.l.1, 
So Cardnn 
£00, i. 17. 
Mananth. 
in Mcchan, 
Ariſ[t.com, 


well. 4pol. 
I. 2-6-3 O, 
(eZ. 1. 

* De with 
Ar:hmes 


— ——— — 


Daedalus; or, Lib. Il. 


of this ſphere, breaks out into this 

uzre, Nonne 121tur miraculorium omni- 
um maximum m'raculum eſt homo? He 
might have ſaid Mathematicas ; And 
another to this purpoſe, S's manus 
ejits naturam, ut natura pſa manum mir 
tata putetur. Pappas tells us, that 4rchis 
medes Writ a Book ds Spheropeta, con: 
cerning the manner ot framing ſuch 
Engines; and after him Poſidonins com- 
wE another cilſcourſe on the ſame 
iubje, though now either the 1gno- 
rance or the envy of time hath de- 
prived us of both thoſe works. And 
yet the art it ſelf is not quite periſhed; 
for we read of divers the like contri- 
vances in theſe latter times. 4grippa 
affirms,that he himſelf had feen ſucha 
ſphere; & Ramrs tels us how he beheld 
ewoofk them n Paz zs, the one brought 
thither amongſt other ſpoils from 
Sicily, and the other out of Germany. 
And it is commonly reported, that 
there 15 yet ſuch a ſphere at Srraf- 
oureh 1n Germany. * Rivaltns relates 
how Mar:nnsBurgefens,a Nor manmade 
two of them in France for the "el 

| An 
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Cap. 3. Mechanical Motions, 
And perhaps theſe latter ( faith he) 


were more exact than the tormer, be- 
cauſe the heavenly revolutions are 
now much better underſtood than be- 
fore. And beſides, it is queſtionable, 
whether the uſe of ſtecl-ſprings was 
known in thoſe ancient timcs ; the 
application of which unto thele kind 
of ſpheres, muſt necds be much more 
convenient than weights. | 
*Tis related alſo of the Conſul 
Boethius, that amongſt other Mathe- 
matical contrivances, ( for which he 
was famous) he made a {phere to re- 
preſent the Suns motion, which was 
lo much admired. and taiked of in 
thoſe times, that G:2d/52/4us King of 
Burzundy, did purpoſely fend over 
Fmbaſſadors to Theodoricns the Em- 
peror, with intreatics that he would 
be a means to Procure one ot theſc 
ſpheres from Boethius ; the Emperor 
thinking hereby to make his Kingdom 
more famous and terrible unto foreign 
Nations, doth write an Epiſtle to Boe- 
thins, perſwading him to ſend this 
inftrument. Qurotzes non ſrint creditur: 
MM 4 | ano 
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quod wviderint ? Quoties hanc verita- 
zem luſoria ſomnia putabunt ? Et quan- 
ao fuerint 4 ftupore converſi, non ande- 
bunt ſe equales nobts dicere, apua quos 
: fcrunt ſapientes talia copitaſſ: . So much 
wereall thele kind of inventions ad- 
mired in thoſe ruder and darker times ; 
whereas the inſtruments that are now 
in ule amongſt us (though not ſo 
much -extolled ) yet do altogether 
equal ( if not exceed ) the other both 
in uſefulneſs and ſubtilty, The chief- 
eſt of theſe tormer Engines receiving 
their motion from weights, and not 
from ſprings, which ( as I ſaid before ) 
are of later and more excellent inven- 
t10n, 

The particular circumſtances for 
which the Automata of this kind are 
moſt eminent, may be reduced to theſe 
four. 

1. Thelaſtingneſs of their motion, 
without needing any new ſupply ; for 
which purpoſe there have been ſome 
Watches contrived to continue with- 
out wirding up for a week together , 
or longer. 

2. The 
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Cap. 2. Mechanical Motions. 
2. The caſincls and fimplicity of 


their compoſition ; Art it felt being 


hut the facilitaring and contracting oi 
ordinary operations; therefore The 


169 


more eafie and compendious ſuch 1n- 


rentions arc, the more artihciai ſhouid 
wy be eſtcemed. And the addition 
of any ſuch unneceſſary parts, «s may 
be ſupplied ſome other way, is a ſure 
ſign of unskiltulnels and ignorance. 
lhole antiquated Engines rhat did 
confilt of fuch a necdlels mulcitude 
of whicels, and ſprings, end ſcrews, 
(like the old -1p0rh+ {is of the heavens) 
may be compared tothe notions ot a 
coniuſed inowledg, which are al 
ways full of perplcxity and complica- 
tions, and {cldom in order ; w bel 
the inventions of Art are more re- 
gular, ſimple and perſpicuous, like 
rhe apprchenſons of a «iſtinet and 
thoroughly informed judgment. In 
this reſpect the manner cf framing 
the ordinary Antomata , hath been 
much bettered in theſe latter times 
above the former, and ſhall hercafter 
perhaps be yet more adyantaged. 
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Theſe kind of experiments (like all 
other huinane arts ) receiving additi- 
ons troim every days experiment. 

To this purpoſe there is an inven- 
tion conliſting only of one hollow 
or> or wheel, whereby the hours 
may be as truly diſtinguiſhed, as by 
any ordinary clock or watch. This 
wheel ſhould be divided into ſeveral 
cavities, through each of which fuc- 
ceſſively euher ſand or water mult 
be contrived to paſs, the heavinels 
of theſe bodies ( being always 1n the 
aſcending ſide of the whee! ) mult 
be counterpoiſed by a plummet that 
may be faſtned about the pulley on 
the axis : this plummet will leiſurely 
deſcend , according as the ſand by 
running out of one cavity into the 
next, doth make the ſeveral parts of 
the wheel lighter or heavier, and fo 
conſequently there will be produced 
an cqual and laſting motion, which 
may be ealily applied to the diſtin- 
Ction of hours, 

3. The multitude and variety of 
thoſe ſervices for which they m 
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Cap. 3. Mechanical Motions, | 


be uſeful. Unto this kind may we 
refer thoſe Watches, by which a man 
may tell not only the hour of the day, 
bur the minute of the hour, the 
day of the month, the age aid a- 


 ÞeQts of the Moon, &c. Of this na- 
ture likewiſe was theLarum mcntion- 


ed by Walchizs, which though it 
were bur two or three inches big, yet 
would both wake a man, and of ir 
ſelf light a candle for him at any ſer 
hour of the night. And thoſe 
weights or ſprings which are of ſo 
great force as toturna Mill, (as ſome 
have been contrived ) may be eai;ly 
applied to more various and dificu'r 
labours. 

4. The littleneſs of their frame. 
Nungum ars magis qQiuim is minim:s 
notaeſt (faith 491inzs). The ſmalneſs 
of the Engine doth much commend 
the $skill of the artificer; to this 
purpoſe there have been Watches con- 
trived in the form and quantity of a 
Jewel for the ear, where the ſtriking 
of the minutes may conſtantly whil- 
per unto us, how our lives do ſlide 

away 
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oy fubtil. away by a ſwift ſucceſſion. Cardar 
LO tells us of a Smith who made a Watch 
| in the Jewel of a ring, to be worn on 
the finger, which did ſhew the hours, 
( 291 ſolumg ſazitta, ſed iu ) not on- 
ly by the hand, but by the finger 
too (as I may lay) by pricking it every 

hour. 


CAP TY, 


Of the movable and Uradient Automata, 
repreſentia2 the motions of living 
creatures, wvarions ſounds of birds, or 
beaſts, and ſome of them ticulats; 


Hus much of thoſe Automata, 
which were ſaid to be fixed and 
{tationary. 

The other kind to be enquired after, 
are thole that are movable and tran- 
fizar, which are delcribed to be ſuch 
engines as move nor only according 
to their ſeveral parts. but alſo accord- I g 
ing to their whole frames. Theſe Ft: 
are again diſtinguiſhable into . two Jde 
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I. Graazept. 

2. Volant. 

1. The Gradzeat or ambulatory, are 
{uch as require ſome baſis or bottom 


to uphold them in their motions. Such 


were thoſe ſtrange inventions ( com- 
nonly attribured to Deadalss) or lelt- 
moving ſtatues, which / unleſs they 


were violently detained ) would of 


themſelves run away. * Ariſtotle at- 
firms, that Dedalus did this by putting 
quick ſilver intro them. But this would 
have been too groſs a way for fo ex- 
cellent an Artificer ; it 15 more likely 
that he did it with wheels and weights. 
Of this kind likewiſe, were LYulcans 
Tripcd-s, celebrated by Homer, that 
were mace to move up and down the 
houſe, and fight with one another. He 
might as well have contrived them jn- 
to Journey-men ſtatues,each of which 
with a hammer in his hand ſhould 
have worked at the forge. 

But amongſt theſe fighting ima- 
oes, that 1N Cardas may de'erve a men- 
tion, which holding in its hand a gol- 
den apple,beautified with many coltly 

Jewels ; 
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Jewels ; if 2ny man oJered to take it; 
the ſtatue preſcntly ſhot him to death. 
The touching of this apple ſerving 
to diſcharge ſeveral ſhort bows, or 
other the hike inſtruments that were 
ſecretly couched within the body of 
the image. By ſuch a treachery was 
King Cheanetus murdered ( as Boethins 
relates ). 

It is ſo common an experiment un 
theſe times to repreſent the perſons 
and actions of any ſtory by ſuch ſelf. 
moving images, that I ſhall not need 

- to explain the manner how the wheels 
Fab. 9. and ſprings are contrived within 
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Theore 
hve been them. R 
other in- Among(t theſe gradient Automata, 


vex/10n5 that Iron Spider mentioned in Mal- 
70 M0Ve : . . 
chius, 1s more eſpecially remarkable, 


on the was 


oP which being but of an ordinary big- 
avViglum - ' Rp 
bonre Nets, belides the outward fimilitude, 


mobile, ac ( which was very exact) had the ſame 
fuiremig kind of motions with a living ſpider, 
Auforenm. . .» oo. 

ficiamnu]- and did creep up and down as if it had 
lo negotio, been alive. It muſt nceds argue a won- 


_ wo " Cerfularr,and accurateneſs,to contrive 
«rc. 326, All the inſtruments requiſite for ſuch 
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Cap. 3. Mechanical Motions. 


a motion in ſo ſmall a frame. 

There have been alſo other motions 
contrived from Magnetical qualirtes, 
which will ſhew the more wonderful, 
becauſe there is no apparent reaſon of 
their motion, there being not the leaſt 
contiguity or dependance upon any 
other body that may occaſion it ; but 
it is all one as if they ſhould move 
up an! down inthe open air. Get a 
glaſs ſphere, fill it with ſuch liquors 
as may be clear of the ſame colour, 
immixable, ſuch as are oyl of Tartar, 
and ſpirit of wine : In which, it 1s 
caſte ſo to poiſe a little globe or other 
ſtatue, that it ſhall ſwim in the cen- 
ter. Under this glaſs ſphere, there 
ſhould be a Loaditone conc. alu, by 
the motion of which, the ſtatue ( ha- 
ving a needle touched within it ) twill 
move up and down, and may be con- 
trived to ſhew the hour or ſign. See 
ſeveral inventions of this kind in Azr- 
ther de Arte Mao netica, 1.2, 

There have been {ome artificial 
images, which belides their ſeveral 
poſtures in walking up and down, 
| | have 
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have been made alſo to give ſeveral 
ſounds, whether of birds, as Larks 
Cuckooes,&c.or beaſt;,asHares, Foxes. 
The voices oft which creatures ſhall be 
rendered as clearly and diltinaly, by 
theſe artificial images, as they are by 
thoſe natural living bodies, which they 
repreſent. 

There have been ſome inventions 
alſo wich have been able for the 
utterance of articulate ſounds, as the 
{pea' ing of certain words. Such are 

Cel.Rho. ſome of the Egyptian Idols related 
_— to be. Such was the brazen head 
Matolis '* made by Fryar Bacoz, and that ſtatue 
Calleq. in the framing of which AZbertus Mag- 
n::5 beſtowed thirty years, broken by 
Aqiinas, who came to lee it, purpoſely 
that he might boaſt, how in one ml- 


nute he had ruined the labour of ſo ma. | : 
ny vears. [ 
Now the ground and reaſon how | { 
theſe ſounds were contrived, may befſ t 
worth our inquiry, | 
Firſt then, for thoſe of birds orff y 

f 


beaſts, they were made from ſuch 


pipes or calls, as may expreſs the e- 
| vera) 
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veral tones of thoſe creatures which 
are repreſented: theſe calls are ſo com- 
monly known and uſed, that they 
need not any turther explicarion. 

But now about articulate ſounds 
there is much greater difficulty. Wat- 
chins thinks ic poſſible entirely to 
preſerve the voice, or any words ſpo- 
ken, in a hollow trunk, or pipe, and 
that this pipe being rightly opened, 
the words will come out of it in the 
lame order whereinthey were ſpoken, 
Somewhat like that cold Countrey, 
where the peoples diſcourſe doth 
freeze in the air all winter, and may 
be heard inthe next Summer, orat a 


great thaw. But this conjecture will 


need no refutation. 

The more ſubſtantial way for ſuch 
a diſcovery, is by marking how nature 
her ſelf doth employ the ſeveral in- 
ſtruments of ſpeech, the tongue, lips, 
throar, teeth, &c. to this purpoſe the 


Hebrews have aſhgned each letrer 


unto its proper in{trument. And be- 
iides, we ſhould obſerve what inartt- 
culate ſounds do reſemble any of 

N the 
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the particular letters. Thus we may 

510m otethe trembling of water to be like 

Xt. Hit the letter L, the quenching of hot 
xpPer 199 , . 

200. things to the letter Z, the found of 

ſtrings, unto the letter Ng, the jirking 


of a {witch the letter 2, &c. By an 


exaCt obſervation of theſe particulars, 
it is ( perhaps) poſſible to make a fta- 
tue {peak ſome words. 


CAP; V. 

Concerning the poſſibility of framing an 
Ark for ſubmarine Navigation. The 
difficulties and convemences of ſuch 
4 COMLTFUANKCE, 


T will not be altogether imperti- 

nent unto the diſcourſe of theſe gra- 

dient Automata, to mention what Mer- 

Tritt. de {245 doth fo largely and pleaſantly 

a0 deſcant upon, concerning the making 

tbusso of a ſhip, wherein men may ſafely 
ſwim under water. 

That ſuch a contrivance is feaſible 
and may be effeQed, is beyond all 
queſtion, becauſe it hath been _—_ 

} 
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dy experimented here in Ezz/and by 
Cornelius Dreble ; bur how to Improve 
it unto publick uſe and advantage, ſo 
as tO be ſerviceable for remote voya- 
ges, the carrying of any conltderable 
1umber of men, with proviſions and 
commodities, would be of ſuch ex- 
cellent uſe as may deſerve ſome fur- 
ther inquiry. 
Concerning which there are two 
things chiefly confiderable : 
many difficulties with their 
Theg remedies. 
great CONVENIENCES. 
1. Thedifficulties are generally re- 
ducible to theſe three heads. 
rt. The letting out, or receiving in 
any thing, as there ſhall be occaſion, 
without the admiſſion of water. If 
it have not ſuch a convenience, theſe 
kind of voyages mult needs be ve 
dangerous and uncomfortable, bot 
by reaſon of many noiſom offentive 
things, which ſhould be thruſt out, 
and many other needful chings, which 
!hould be receivedin. Now herein 
will conſiſt the dithculty, how co con- 
N 2 trive 


GR 
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trive the opening of this'Veſſel ſo, that 
any thing may be put in or out, and 
yer the water not ruſh into it with 
much violence, as it doth uſually in 
the leak of a ſhip. 

In which caſe this may be a proper 
remedy ; letthere be certain leather 
bags made of ſeveral bigneiſes, which 
for the matter of them ſhould be both 
trattable for the ule and managing of 
them, and frozz to keep out the wa- 
ter ; for the fpureof them, being long 
and open at both ends. Anſwerable 
tothele, let there be divers windows, 
or open places in the frame of the ſhip, 
round the ſides of which one end of 
theſe bags may be fixed, the other 
enu coming within the ſhip being to 
open and ſhut as a purſe. Now if we 
ſuppoſe this bag thus faſtned, to be 
tyed cloſe about towards the window, 
then any thing that 1s to be ſent out, 
may be ſafely put into that end within 
the ſhip, which being again cloſe ſhut, 
and the other cnd looſened, the thing 
may be ſately ſent out without the ad- 
miſſion of any water. 


So 


_ — 
P, 
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t So again, when any thing isto be 
dF taken in, it muſt be firſt received in- 
h F to that part of the bag towards the 
n y window, which being (after the thing 

is within it ) cloſe tyed about,the other 
IT | :nd may then be lately open:d. Ir is 
I ' eaſie to conceive, how by this means 
h any thing or perſon may be ſent out, 
th Y or received in, as there ſhall be occa- 
of F fon; howthe water, which will Pere 
'a* } haps by degrees leak into ſeveral parts, 
ng may be emptied out again, with di- 
le F vers the like advantages. Though if 
VS, & there ſhould beany leak atthe bor- 
tom of the Veſſel; yet very little wa- 
of Þ ter would get in, becauſe no air could 
ner F pct our. 

OY 2 The ſecond difficulty in ſuch 
WC Y an Ark will be the 22770nor fixing of 
ir according to occalion ; "The dire 
'n2 of 1t to ſeveral places, as the voy- 
ut, F age ſhall b- deſigned, without which 
it would be very uſeleſs, if it were 
to remain only in one place, or were 
Ng F to remove only blindfold, wich- ut a- 
ad- ny certain direction ; And the con- 

'rivance of this may ſeem very difi- 

50 N 23 cult, 
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cult, becauſe theſe ſubmarine Navi- 
gators will want the uſual advantages 
of winds and tides for motion.and the 
ſight of the heavens lor direction. 

But theſe difficulties may be thus 
remedied; As for the progreſſive mo- 
rion of it, this may be effected by the 
help of ſeveral Oars, which in the 
outward ends of them, ſhall be like 
the fins ofa fiſh to contrat and dilate. 
The paſſage where they are admitted 
into the ſhip being tyed about with 
ſuch Leather bags ( as were mentl- 
oned before) to keep out the water. 
It will not be convenient perhaps that 
the motion. in theſe voyagts ſhould I , 
be very ſwift, becaule of thoſe -obſer- 
vations and diſcoveries to be made at |} \ 
the bottom of the Sea, which in a lit- I « 
tle ſpace may abundantly recompeace | r 
the ſlowneſs of its progreſs. if 

If this Ark be ſoballaſt as to be of I r 
_ weight with the like magnitude I 1 
of water, it will then be ealily movable 
in any part of it. w 

As for the a/cext of it, this may be b 
Fo: calily contrived, it there be ſome great I 1 
bu! weight 
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weight at the bottom of the ſhip (be- 
ing part of its ballaſt ) which by ſome 
cord within may be looſned from it ; 
As this weight 1s let lower, ſo will the 
ſhip aſcend from it ( if need be) tothe 
very ſurface of the water ; and again, 
as itis pulled cloſe to the ſhip, fo will it 
deſcend. | 

For direction of this Ark, the Mari- 
ners needle may be uſeful in reſpect of 
the /atitude of places; and the courſe 
of this ſhip being more regular than. 
others, by reaſon itis not ſubject to 
Tempeſts or unequal winds,may more 
certainly guide them in judging ot the 
longitude of places. 

3. Bur the greateſt difficulty of all 
will be this, how the air may be luppli- 
ed for reſpiration: How conſtant fires 
may be kept in it for light.and the drel- 
ſing of food ; how thoſe viciſfitudes of 
rarefaction and condenſation may be 


maintained. 


It 1s oblerved, that a barrel or cap, 
whaſe cavity will contain eight cu» 
bical teet of air, will not lerye a 
Urinator or Diver tor reſpiration, a- 
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bove one quarter of an hour ; the 
breath which is ofren ſucked in and 
out, being ſo corrupted by the mix- 
ture of vapours, that Nature rejects it 
as unſerviceable. Now in an hour a 
man will need at lealt369 reſpirations, 
betwixt cvery one of which there ſhall 
be 10 ſecond minutes, and conſequent- 
ly a great change and ſupply of arr will 
be neceſſary for many perſons, and 
any long ſpace. 

And ſo likewiſe for the keeping of 
fire.; a cloſe Veſſel containing ten cu- 
bical feet of air , will not ſuffer a 
wax candle of an ounce to burn in it 
above an hour before it be ſuffocated, 
though this proportion (faith Mer/en- 
zss ) doth not equally increaſe for ſe- 
veral lights, becauſe four flames of an 
equal magnitude will be kept alive 
the ſpace of 16 ſecond minutes,though 
one of theſe flames alone in the 
ſame Vellel will not laſt above 25, 
or at moſt 30 ſeconds, which may be 
eaſily tried in large glaſs bottles, ha- 
me wax candles lighted in them, and 
with their mouths inverted in w_ 

or 
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For the roſolution of this difficul- 
ty, though I will not ſay that a man 
may by cultove ( which in other 
things doth produce ſuch itrange in- 
credible effects) beinabled tolive 10 
th: open water as the tiſhcs co, the 
inſpiration and expiration of water 
ſerving inſtead of air, this b: ing uſu- 
al with many fiſhes that have lungs ; 
yet it Is certain that long ule :nd cu- 
ftome may ſtrengthen men againſt 
many ſuch inconveniences of this 
kind, which to unexperienced perſons 
may prove very hzardous: and fo it 
will not perhaps be unto theſe ſo ne- 
ceſſary, to have the air for breathing 
ſo pure and defecated as 1s required 
for others. 

But further, there are in this caſe 
theſe three things conſiderable. _ 

r. That the Veſſel it felt ſhould 
be of a large capacity, that as the air 
In it is corrupted in one part, fo it 
may be purified and renewed 1n the 
other : or if the meer refrigeration 
of the air would fit it for breathing, 
this might be ſomewhat helped with 

| bellows, 
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bellows, which would cool it by mor 
tion. 

2. It is not altogether improbable, 
that the lamps or fires in the middle 
of it, like the reflefted beams 1n the 
firſt Region,Rarefying the air, and the 
circumambient coldneſs towards the 
fides of the Veſllel, like the ſecond I to 
Region, cooling and condenting of it, Y V 
would make ſuch a viciffitude and F 11 
change ofair, as might fit it for all its 
proper uſes. Ti 

2. Or if neither of theſe conjeQtures | V 

Hirman Will help, yet Merſennrs tells us in ny 
1.4 prop.6. another place, that there is in Fraxce J #n 
Monit. one Barricus a Diver, who hath lately I 'C 
found out another art, whereby a | 
man might eaſily continue under wa- || {a 
ter for ſix hours together ; and where. 
as ten cubical tect of air will not I 
ſerve another Diver to breathe'in, I bY 
for half an hour , he by the help || tit 
of a cavity, not above one or two 
foot at molt, will have breath enough | '*1 
for ſix hours, and a lanthorn ſcarce Þ * 
IE above the uſual ſize to keep a candle Þ| !uj 
Fig. burning as long as a man pleaſe, which Þ [al 
fs 1 (if wa 
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(if it be true, and were commonly 
known) might be a ſufficient help 
againlt this greateſt difficulty. 

As for the many advantages and 
conveniences of luch a contrivance, it 
is not ealie to recite thei. 

I. *Tis private; a man may thus go 
to any coalt of the world invilibly , 
without being diſcovered or prevented 
in his journey, 

2. Tis /afe ; from the uncertainty of 
Tides, and the violence of 7 empe/ts , 
which do never move the ſea above 
ive or fix paces deep. From P:rate. 
and Robbers which do fo infeſt other 
voyages ; from ice and great frolls , 
which do ſo much endanger the pal- 
ages towards the Poles. 

3. It maybe of very great advan 
tage againſt a Navy of enemies, who 
by this means may be undermined in 
the water, and blown up. 

4. It may beota ſpecial uſe for rhe 
relief of any place that is belieged by 
water, toconvey unto them invurtiblc 
lupplies:and ſo likewiſe for the ſurpri- 
lalof any place that is acceſſible by 
water. «. Is 
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5. It may be of unſpeakable benefit 
for ſubmarine experiments and diſco. 
verics: as, | 

The ſeveral proportions of ſwift. 
neſs betwixc the aſcent of a bladder, 
cork, or any other light ſubſtance, in 
compariſon to the deſcent of ſtones 
or lead. The deep caverns and ſub- 
terrancous palſiges where the ſea- 
water in the courſe of its circulation, 
doth vent it ſelf into other places, 
and the like. The nature ns kinds 
of fiſhes, the ſeveral arts of catching 
them, by alluring them with lights, 
by placing divers nets about the 
lides of this Veſſel, ſhooting the 
greater ſort of them with guns,which 
may be put out of the ſhip by the 
help of fich bags as were mentioned 
before, with divers the like artifices I f 
and treacheries, which may be more || v 
ſucceſſively praiſed by ſuch who live I " 
ſo familiarly together. Theſe fiſh | { 
may ferve not only for food, but for || | 
tewel likewiſe, 1n reſpect of that oyl I " 
which may be extratted from them; | 2 
the way of dreſſing meat by lamps, be- l 

ing | + 
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fr & ing in many reſpeas the moſt conve- 
go. & nient for ſuch a voyage. R 
The many freſh ſprings that may 
ft. Y probably be met with 1n the bottom 
r, | of the ſea, will ſerve for the ſupply 
in & of drink and other occaſions. 
es But above all, the diſcovery of ſub- 
b. & marine treaſures is more eſpecially 
a. | conſiderable, not only in regard of 
n, | what hath beendrowned by wrecks, 
$s, | but the ſeveral precious things that 
ds | grow there, as Pearl, Coral Mines, 
ng | with innumerable other things of 
's, | great value, which may be much 
he & more eaſily found ourt,and fetcht up by 
he Þ the help of this, than by any other uſu- 
ch Þ al way of the Urinators. 
he To which purpoſe, this great 
ed | Veſſel may have ſome leſſer Cabins 
ces | tyed aboutit, at various diſtances, 
Tre | wherein ſeveral perſons, as Scouts, 
ive | may belo:iged for the taking of ob- 
5h Þ ſervations, according as the Admiral 
for | {hall dire& them. Some of them be- 
oyl | 9g frequently ſent up to the ſurface 
m; Þ of the water, as there ſhall be occa- 
be- | fon. | 
ng f - All 
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All kind of arts and manufactures 
may be exerciſed in this Veſſel. The 
obfervations made by ir, may beboth F 0 
written, and { it need were) printed 
here likewife. Several Colontes may 
thus inhabit, having their Children 
born and bred up without the know. 
ledg of land, who could not chuſe but | = 
be amazed with ftrange conceits upon 
the diſcovery of this upper world. va, 

I am not able to judge what other || thi 
advantages there may be ſuggeſted, or I lik 
whether experiment would fully an-Þ wo 
{wer to theſe notional conjectures. But I tiz; 
however, becauſe the invention didFF cg 
unto me ſeem ingenious and new, f gle 
being not impertinent to the preſent I ey; 
enquiry, therefore I thought it might J did 
be worth the mentioning. the 
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Of the volant Automata, Archytas his 
Dove, and Regiomontanus his Ex- 
gle. The poſſibility and great uſefut- 
veſs of fuch inventions. 
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"Þ: H E wvolaxt or flying Automata, 

| are ſuch Mechanical contri- 

vances, as have a ſelf-motion, whereby 

| they are carried aloft in the open air, 

r F like the flight of Birds. Such was that |. 

| . 108 Lae 

n- 8 wooden Dove made by Archytas, a Ct- 1.5. 

ut U tizen of Tarrztum, and one of P/ato's Per.Crini- 

id F acquaintance. And that wooden Ea- — 

v, Boe framed by Regiomontanus at No- 119m. 

nt Eremberg, which by way of triumph, 

ht J did fly out of the City to meet Charles Ramus 
the fifth. This later Author is alſo re- $99) 
ported to have made an iron Fly, Le 
ex artificls manu eoreſſa, CONUEUAS cox- Dubartas, 
cumvolitatit, tend: mq'e wein's defeſſa wh _ 
in Domini mannus reverſa eff, which >;:{a:- 74 
when he invited any ot his friends, Er!' 

P. {would fly to each of them round the 

able, and at length (as being weary) 

trum unto its Matter. 
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DeVarier. Cardan ſeems to doubt the poſlibi- 
rerumlib. Jity of any ſuch contrivance ; his rea- 
12-c55- ſonis, becauſe the inſtruments of it 
mult be firm and ſtrong, and conſe. 
quently they will be too heavy to 
-be carried by their own force ; but 
yet ( faithhe if it bea little helped 
in the firit riſing; andit there be any 
wind to aſſiſt it in the flight,then there 
is nothing to hinder, but that ſuch 
motions may be poſſible. So that he 
doth in effeft grantas much as may 
be ſuficient for the truth and credit 
of thoſe ancient rclations; and to 
diſtruſt ch:m without a ſtronger argu- 
ment, mult needs argue a blind and 
perverle incredulity. As for his ob- 
jection concerning the heavinels of 
the inaterials in ſuch an invention, it 
may be anſwered, T hat 1t 1s eaſie to 
contrive ſuch ſprings and other inſtru- 
ments, whoſe ſtrength ſhall muchex- 
cced their heavinel;s, Nor can he 
ſhew any cauſe why theſe Mechani- 
ca! motions may not be as ſtrong, 
(though not folaſting) asthe natural 

ſtrength of 1:yi1ng creatures, 
 Scaltze7 
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Scaligerconceives the framing of ſuch guy; 
volant Automata, to be very eafie, Exercit. 
Volantis columbe machinilim, cujus an- ING 
torem Archytam traduat, vel faullime 
profitert audeo, Thoic ancient motions q_@ 4. 
were thought to be contrived by the tic. 1. 10. 
torce of ſome included air : So Ge/liys, cap. 12 


| OP where h 
Ita erat ſeilicet ubramentis ſpenſum, & ;p;mks is 
aura ſpirits inclusa atque ocenlta conſi- ſo ftrange 


tm, Oc. Asit there had been ſome —_— 


amp, or other fire within it, which j; pz; 


might produce ſuch a forcible rarefa- Resabhor- 
ction, as ſhould give a motion to the porches 


whole frame. Kircherde 
But this may be better performed ethnage 
by the ſtrength of ſome ſuch ſpring p,*** 
23515 commonly uſed in Watches ; this _ pr0= 
ſpring may be applied unto one 7 - 
hs hah hal give an equal —_ 
motion to both the wings ; theſe concer- 
wings having unto each of them a- j'* = 
nother ſmaller ſpring by which they invenrions 
may be contraQted and lifted up: So 7: anther 
that being forcibly deprefſed by the ny a 
ſtrength of the great and ſtronger fl: Oe- 
ſpring, and lifted up again by the o- Yeu: #- 
thertwo ; according to this ſuppo- STR 
() ſion 
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ſition, it is eaſie toconceive how the 
motion of flight may be performed and 
continued, 

The wings may be made either of ſe 
weral ſubſtances joyned, like the feathers 
in ordinary fowl, as De4alus is feigned 
tocontrive them, according to rhat in 
the Per, 

=-Tonotis animum dimittit 13 artes, 
Naturamyn? novat, nam ponlt 11 or- 
dine penns | 
A minimo cept longam breviore ſe 
quente, 
Ut clivo creviſſe putes, &c. 
Or elſe of oxe continuate [ubſtance, like 
thoſe of Bats. In framing of both 
which, the beſt guidance is to follow 
( as nearas may be) the direction 0 
nature ; this being but an imitation ot 
a natural work. Now in both theſe, 
the ſtrength of each part 1s proportic- 
ned to the force of its imployment.But 


nothing in this kind can be perfeGly}: 


determined without a particular trial 
Though the compoſing of ſuc 
motions may be a ſutiicient rewar 
fo any ones indultry in the ſ{carching 
z 
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2 E :fcer them, as beirig in themſelves of 
1 I excellent curioſity ; vetthereare ſome 
other inventions depend upon them; 
- Yof more general benefit and greater 
S importance. For it there be any ſuch 
d Yzriificial contrivances that can fly 
nin the air, ( as 1s evident from the 
former relations, together with the 
rrounds here fpecitied, and I doubt 
7- Yor, may be cafily effected by a diligent 
:nd ingenious artificer ) then it will 
e- © clearly follow, that ir is poſſible alſo 
for a man to fly himſlelt : It being ea- 
he from the ſame grounds to frame 
keYan inſtrument, wherein any one may 
thY it, and give ſuch a motion unto it 
»w 2s (hall convey him aloft through the 
 oflair. Than which chere 15s not any ima- 
of ginzble invention that could prove of 
ſe,zrcater benetit to the world, or glory 
10Yto the Author And therefore it may- 
ButY juſtly deſerve their enquiry, who have 
XyÞ oth leiſure and means for ſuch expe- 
1alJ riments, 3 
| Bur in theſe practical ſtudies, un- 
cls 2 man be able to go to the try- 
} of things, he will perform but 
os. | men 
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litt!-. In ſuch matters, 

— Stuaium ſine divite vena, 
( as the Poer faith ) a general ſpecu- 
lation, withour particular experiment, 
may conjecture at many things, but 
can ceitainly etiect nothing. And 
therefore I {hall only propoſe unto 


the world, the Theory and general 


grounds that may conduce to the eafje 
and more pertect diſcovery of the ſub. 
ject in queſtion, tor the encouragement 
of thoſe that have both minds and 
means tor ſuch experiments. I his ſame 
Scholars fate, 
Res auguſt: dvmi, and 
'—carta [upellex. | 
is that which hinders the promoting 
of learning in ſundry particulars, and 
r0bs the world of many excellent 1n- 
ventions. We read of A4ri/torle, that 
he was allowed by his Pupil A/ex- 
2:id'r 8: © talentsa year, for the pay- 
ment of Fiſhers, Fowlers, and Hiun- 
ters, who were to bring him in ſeve- 
ral creatures, that ſo by his particular 
experience of their parts and dil- 
poſitions, he might be more fitly pre- 
pared 
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pared to write of their natures. The 
reaſon why the world hath not many 
Ariſtotl:s is, becauſe it hath ſo few 
Alexanatrs. 

Amonelt other impediments of a- 
ny ſtrange invention or attem|ts, 1t is 
rone of the meaneſt diſcouragements, 
that they are fo generally derided by 
common opinion, being eſteemed only 
as the dreams of a melancholy and dis. 


ſtempered fancy. E»ſc5129s peaking Conrralli 
Rn SINE 
with what neceſſity every thing is 


confined by the laws of nature, and 
the decrees of providence, fo that 
nothing can go out of that way, unto 
which naturally it 1s deligned ; as a 
fiſh cannot reſide on the lan, nor a 
man 1n the water, or aloft in the air, 
infers that therefore none will ven- 
ture upon any ſuch vain attempt, ag 
paſſing in the air, ? ueralg iz: $953.14 > 
Tz &» ®exme, unleſs his brain be a lir- 
tle crazed with the humour of melan- 
choly ; whereupon he adviſes that we 
ſhould not in any particular endeavour 
to tranſgreſs the bounds of nature, 
£9: 2 Teepv EYOVTTE TO UTC THT Tln- 
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Aivoy EamrmnISav, and fince we are 
naturally deſtitute ot wings, not to 
imitate the flight of Birds, That ſay. 
DE ing of the Poet, 
__ D:m ns qui nimbos & non imitabile 
1.5. frlmen, Ofc. 
| hath been an old cenſure applied unto 
ſuch as ventured upon any ſtrange or 
incredible attempr. 

Hence may we conceive the rea- 
ſon, why there is ſo little intimation 
in the writings of antiquity, concern- 
ing the poſſibility of any ſuch invent. 
on. The Ancients durſt not ſo much 
25 mention the art of flying, but in a 
fable. | 
Dadalm, ut femacrſt, furiens Minoia 

Yeama, 
Prepetibs pennis auſas ſe eredere cwlo, 
Jnſwetum per iter pelidas enatvit ad ar- 

os, Oc. 

It was the cuſtom of thoſe former 
2ges, intheirovermuch gratitude, to 
advance the firſt Authors of any 
ulcful diſcovery, amonglt the num- 

 berof their gods, And De4alus be- 
ing fo tamous amongſt them for 
2 {yndry 
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ſundry Mechanical inventions ( eſpe- 

cially rhe fails of ſhips) though they 

did not for thele place him in the hea» 

vens, yet they have promoted him as 

near as they could, feigning him to fly 

10oit in the air, when as he did but fly 
ina {witt ſhip, as D/odorzs relates the oo | 
Hiſtorical cruth, on which that fiction | 
is grounded, 


| — 


CAP YL, 


Concernin? the Art of flyins, The [ev*- 
ral ways wher:by this hath been, ar 
may be attemptea. 


Have formerly in two other * Dif 
courſes mentioned the poſſibility Es 
ot thisart of flying, and intimated a I 
further inquiry unto it, which tis a Mrcw;, 
kind of engagement ro ſome fuller "7 
diſqui:itions and conjectures to that foifr ves 


Crit aud 


purpoſe. ſenger ©. 4: 


There are four ſeveral ways where- 
by this flying in the air, hath been 
or may be attempted. Two of them 
by the ſtrength of other things, and 
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two of them by our own ſtrength. 

1. By Spirits or Angels. 

2. By the help of fowls. 

3 By wings faſtned immediately to 

the body. 

4. By a flying Charict. 

1. Forthefirſt, we read of divers 
that have paſſed ſwiftly i in the air, by 
the help of Spiritsand Angels, whe- 


. ther gocd Angels, as* E!:zs was car, 


ried into heaven in a hery chariot : 

as + Philip was conveyed to Az9tns, 
and Habatkut from Jewry to Baby- 

lon, and back again immediately : 

Or by evil Angels, as our Saviour 
was carried by the Devil to the top 
of a high mountain, and to the pina- 
cle of the Temple. 1 hus Witches are 
commonly related to paſs unto their 
uſual meetings in ſome remote x lace ; 
and as they %o ſell winds unto Ma- 
rinzrs, ſo likewilc are they ſometimes 
hired ro carry men ſpecdily through 
tie open air. Acoff.c affirms, that ſuch 
ind of paſſages are uſual amongſt 
G!vers SOrcerers with the Jndi1ns at 
this day, 
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dream doti fancy a Witch to be con- 
veyed unto the Moon by her Fami- 
lar. | 
Simon Mt” 
niraculous Sorcerics, that all the peo- 
ple 1n $2177. " trom the lealt to the 
orcate!}, did eltecm him as the preat 
r0:yer of God, And fo famous was 
he at Rozzc, that the Emperour eret- 
4 a ſtatue to hiin with this Inſcripti- 

S.mn! Deo Sanito. *Tis ſtoried 
of this M agician, thar having challen= 
ged Saint Perer to do Miracices wirh 
aim, he attempted to fly from the 
Cap! col to the Aventine Hill. But 
when he was in the midſt of the 
way,Saint Peters prayers did overcome 
his Sorcertes, and violently bring him 
to th: ground, in which fall having 
broke his thigh, within a while afrer 
be dyed. 

But none of all theſe relations may 
conduce to the diſcovery of- this —_ 
riment, as It 15 here enquired after, 
upon atural and artificial grounds. 

2, There are others who have 

CON- 


opera 
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:/5 was fo eminent for 
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conjectured a poſſibility of being con- 
veyed through the air by the help of 
Fowls ; to which purpoſe that fiQti- 


on of the Gaxz1's, is the moſt 


pleaſant and probable. They are 
ſuppoſed tobe great fowl of a ſtrong 
laſting flight, and eafily tamable. Di- 
vers of which may be ſo brought up, 
as to joyn together 1n carrying the 
weight of a man, fo as each of them 
ſhall partake his proportionable ſhare 
of the burden ; and the perſon that is 
carried may by certain reins direct and 
ſteer them in their courſes, How- 
ever this may ſeem a ſtrange propo- 
ſal, yet it 15 not certainly more 1m- 
probable, than many orher arts, 
wherein the induſtry of ingenious 
men hath inſtrutted theſe brute crea- 
tures. AndT am very confident, that 
one whoſe genius doth enable him 
for ſuch kind of experiments, upon 
leiſure, and the advantage of ſuc 
helps as are requiſitz for various and 
frequent trials, might effe&t ſome 
ſtrange thing by this kind of enquiry 
'Tis reported as a cuſtom among! 
the 
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the Leacatians, that they were wont 
upon a ſuperſtition to precipitate a 
man from ſome high clif into the 
Sea, tying about him with ſtrings at 
ſome diſtance, many great fowls, and 
:xing unto his body divers feathers 
{pread to break the fall ; which ( ſaith 
the learned Bacos, if it were diligent- 
ly and exattly contrived ) would be 
able to hold up, and carry any pro- 
portionable weight; and therefore 
he adviſes others to think further up- 
on this experiment, as giving ſome 
light to the invention ot the art of 
flying. 


3. *Tis the more obvious and com- 


mon opinion, that this may be etleted 


by wings faſtned immediately to 
the body , this coming nearcit to 
the imitation of Nature, which ſhould 
be obſerved in ſuch attempts as theſe. 
This is that way which Freaericus 
Hermannus 1n his little diſcourſe 4- 
Arte volandi, aoth only mention and 
inſiſt upon. 
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dible ſtory, it hath been frequently #4 B!s- 


2tttempted, not without ſome ſucceſs, 
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'Tis related of a certain Engliſh 
Monk called El/merys, about the Con- 
tetlor's time, that he did by ſuch 
wings fly from a Tower above a 
turiong; and ſo another from Saint 
Aarks ſteeple in Fexice ; another at- 
Norimberee;, and Busbequins ipeaks of 
a lurk 1nConftartinople,who attempt- 
ed lomething this way. Mr. Burton 
mentioning this quoration, doth be- 
leve that ſome new-fangled wit 
(cis his Cynical phraſe ) will ſome 
time or other find out this art. Though 


che truth is, moſt of theſe Artiſts did 


untortunately miſcarry by falling 
down and breaking their arms or 
legs, yet that may be imputed to their 
want of experience, and too much 
fear, which mult needs polleſs men 
ina ſuch dangerous and ſtrange at- 
tempts. Thole things that ſeem very 
difficult and fearful at the firſt, may 
grow very facil after frequent trial 
and exerciſe. And therefore he that 
would elte& any thing in this kind , 
mult be brought up to the conſtant 
p:atice of it from his youth, Try- 

| Ing 
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ing firſt only to uſe his wings in run» 
ing on the ground, as an Eſtrich or 
tame Geeſe will do, touching the 
earth with his toes; and ſo by de- 
grees learn to riſe higher, till he ſhall 
a*tainurto skill and confidence. I have 
Leard it from credible teſtimony, that 
one of our own Nation hath proceed= 
ed ſo far in this experiment, that he was 
able by the help of wings in ſuch a 
running pace, to ſtep conſtantly ten 
yards ar a time. 

It is not more 1acredible, that fre- 
quent practice and cuſtom ſhould 
inablea man for this, than for many 
other things which we ſee confirmed 
by experience. What ſtrange agility 


and activenels do our common tum- 


blers and dancers on the rope attain to 
by continual exerciſe ? ? Tis related of 
certain [zd/azs,that they are able when 
a horſe is running in his full career, to 
ftand upright on his back, to turn 
themſelves round,to leap down,gathe- 
ring vp any thing from the ground,and 
immediately to leap up again,to ſhoot 


exactly at any mark, the horſe nor 1n- 


cermitting 
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termitting his courſe. And ſo upon 
two horſes together, the man ſetting 
one of his feet upon each of them, | 
Theſe things may ſeem impoſſible to | 
others, andit would be very dangerous 
for any one to attempt them, who hath | 
not firſt gradually attained to theſe F - 
arts, by long practice and trial ; and 
why may nor ſuch praCtice enable him | 
as well for this other experiment, as } « 
for thele things ? 
There are others who bave inven- 

ted ways, to walk upon the water, } ; 
as regularly and as firmly as upon the F 1 
land. There are ſome ſo accuſtomed F j 
to this element, that ir hath beenal- I 1 
moſt as natural to them, as to the fiſh; i 
men that could remain for above an 
hour together under water. Poxtans 
mentions one who could {wim above 
a hundred miles rogerher , from one 
ſhore to another, with great ſpeed, 
and at all times of the year. And it 
is ſtoried of a certain young man, a 
S1c11anby birth, and a Driver by pro» 
teffion, who had ſo continually uſed 
himſelf to the water, that he could 

not 
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not enjoy his health out of it. If at 
any time he ſtaid with his friends on 
theland, he ſhould be fo tormented 
with a pain in his ſtomack.that he was 
forced tor his health to return back a- 
FaintoSea, wherein he kept his u- 
{aal reſidence ; and when he ſaw any 
ſhips, his cuſtom was to ſwim to 
them for relief, which kind of life he 
continued till he was an old man, and 
dyed. | 
I mention theſe things, to ſhew-the 
great power of practice and cuſtom, 
which might more probably ſucceed 
in this experiment of flying ( if it 
were but regularly attempred ) than 
in ſuch ſtrange effects as theſe. 

Tt isa uſual praCtice in thele times, 
for our Funambulones, or Dancers on 
the Rope, to attempt ſomewhat like 
to flying, when they will with their 
heads forwards flide down a long 
Cord extended ; being faſtned at one 
end on the top of ſome high Tow- 
er, and the other at ſome diſtance on 
the ground; with wings fixed to their 
ihoulders, by the ſhaking of which 

| they 
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they will break the torce of their de- 

icent. It would ſeem that fome ar- 

tempts of this kind were uſually a- 

monegſt the R475, To which that 

"De grub. expreſſion in * Salvit may refer, 
Dei 1.6. where amongſt other publick ſhews 
of the Theater, ke mentions the Pe-. 
t1:inzru ; which word (faith Jo.Braf- 
ſic:nns ) 18 icarce to be found in any 
other Author , being not mentioned 
eiiner In Tul:ns Pollux, or Politian. 
* Lis probably derived from the Greek || * 


Annot. in 


w rd >>, which {ignites to fly, I 2 
#nd may refer touch kind of Rope- | *l 
d.incers. 8 oft 

Bur now becauſe the arms exten- I} 2 


_ ded are but weak and ezfily wearied, 
therefore the motions by them are like $5 
to be but {ſhort and ſlow, anſwerable I 


itm:y be tothe flight of ſuch dome- I ti 
ſtick fowl, asare moſt converſant on 
the round, which of themſelves we ſee 
{ce are quickly weary, and therefore I 2: 
much more would the arm of a man, {he 
as being not naturally deſigned to ſuch Ch 
a motion. fO « 
the 


It were therefore worth the inqui- 
ry 
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ry to conſider whether this might not 
be more probably efteted by the la- 
bour of the feet, which are natu- 
rally more ſtrong and indefatigable : 
In which contrivance . the wings 
ſhould come down from the ſhoul- 
d:rs on each fideas in the other, bur 
tne motion of them ſhould be from 
the legs, being thruſt out and drawn 
in again one after another, ſo as each 
leg ſhould move both wings, by which 
meansa man ſhould (as it were) walk 
or climb up into the air: and then 
the hands and arms might be at lei- 
ſure to help and direct the motion, 
or for any other ſervice proportionable 
to their ſtrengch. Which conjeQure 
5not without good probability, and 
ſome ſpecial advantages above the 

other. | 
4. But the fourth and laſt way 
ſeerns unto me altogether as probable, 
and much more uſeful than any of 
the reſt : And that is by a flying 
Chariot, which may be ſo contrived as 
to carry a man within it ; and though 
the trength of a ſpring might per- 
P haps 
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haps be ſerviceable for the motion of 
this engine, yet it were better to have 
it aſhited by the labour of ſome intel- 
ligent mover, as the heavenly Orbs are 
ſuppoſed to be turned. And ther. fore 
if it were made big enough to carry 
ſundry perſons together, then each of 
them 1n their ſeveral turns might ſuc- 
ceſſively labour in the cauſing of this 
motion ; which thereby would be 
much more conſtant and laſting, than 
ir could otherwiſe be, if it did wholly 
depend'on the ſtrengch of the ſame 


perſon. This contrivance being as 


much to be preferred before any of the 
other, as {wimining in a ſhip before 
ſwimming in the water. 
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that ſeems to 0PPrſe the pefſibility of 4 


flying Chariot 


= E chief difficulties againſt the 
poſſibil;ty of any ſuch contri 
vance, may bg tully removed inthe re- 

ſolution 
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ſolution of thele two Queries. 

1. Whether an engine of ſuch ca» 
pacity and weight, may be ſupported 
by lo thin and light a body as the 
air ! 

2. Whether the ſtrength of the per- 
ſons within, it may be ſufficient for the 
motion of it ? 


1. Concerning the firſt; when 


2118 


Callias was required by the men of .-chir. 4 


Rhodes, to take up that great Helepo- 
lis, brought againſt them by Deme- 
irius, (as he had done before unto 
ſome leſs, which he himſelf had 
made ) He anſwered, that it could nor 
be done. Nonnulla enim ſunt que in 


exemplaribus videntur ſimilia, cum au- 


tem creſcere ceperunt, dilabuntgr., Be- 
cauſe thoſe things that a pro- 
bable in leſſer models, when they 


are encreaſed to a greater proportion, 
do thereby exceed the power of art. 


1 For example, though a man may 


make an inſtrument to bore a hole 
aninch wide, or half an inch, and ſo 
l(s; yet to borea hole of a foot wide, 


| vr two foot, is not ſo much as to be 


& thought 
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thought of. Thus though the air may 
be able to uphold ſome leſſer bodies,as 
thoſe of birds ; yet when the quantity 
of them 1s encreaſed to any great ex- 
tenſion, it may juſtly be doubted, whe- 
ther they will not exceed the proporti- 
on that is naturally required unto ſuch 
kind of bodies. 

To thisI anſwer, That the engine 
can never be too big or too heavy, 
if the ſpace which ir poſſeſſes in the 
air, and the motive-faculty in the in- 
ſtrument be anſwerable to its weight. 
Thar —_ of Callizs was but a 
jn_ ift and evaſion whereby 

e did endeavour to palliate his own 
ignorance and dilability. The utmoſt 
truth which ſeems to be implicd in 
it, isthis : That there may be ſome 
bodies of ſo great a bigneſs, and gra- 
vity, that itis very difficult to apply 
ſo much force unto any particular 
inſtrument, as ſhall be able to move 
them. | 

Againſt the example, it may be af- 
firmed andeaſily proved, 'that it is e- 
qually poſſible to bore a hole of = 

bignels, 
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bigneſs, as well great as little, if. we 
ſuppoſe the” inltrument, and the 
ſtrength , and the application of this 
ſtrength to be proportionable ; But be- 
cauſe of the difficulty of theſe concur- 
rent circumſtances in thoſe greater and 
more unuſual operations, therefore do 
they fallly ſeem to be abſolutely im- 
poſſible. 

So that the chief inference from 
this argument and example, doth im- 
ply only thus much, that it is very 
difficult to contrive any ſuch motive 
power, as ſhall be anſwerable to the 

reatneſs and weight of ſuch an in- 
— an as is here diſcourſed of, 
which doth not at all impair the truth 
to be maintained ; For if the poflibili- 
ty of ſuch a motion be yeilded, we 
need not make. any ſ{cruple of grant- 
ing the difficulty of it ; Ir 1s this 
muſt add aglory to the invention ; 
and yet this will not perhaps ſcem 
ſo very dificult to any one who hath 
but diligemly oblerved the flight of 
ſome orher birds, particularly of a 
Kite, how he will ſwim up and down 
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in the air, ſometimes at a great height, 
and preſently again lower, guiding 
himſelf by his train, with his wings 
extended without any ſenſible moti- 
onot them ; and all this when there 
is only ſome gentle breath of air ſtir- 
ring, without the help of any ſtrong 
forcible wind. Now I ſay, if that 
fowl ( which is none of the lighteft ) 
can ſo very eaſily move it ſelf up and 
down in the air, without ſo much as 
ſtirring the wings of it ; certainly then, 
It is not improbable, but that when 
all the due proportions in ſuch an en- 
pine are found out, and when men by 
ong praQiſe have arrived to any skill 
experience, they will be able in 
this (as well as 1n many other things) 
to come very near unto the imitation 
of nature. | 
As it is in thoſe bodies which are 
carried on the water, though they 
be never ſo big, or ſo ponderous, 
( ſippoſe equal to a City or a 
whole Iſland ) yet they will always 
{wim on the top, if they be but any 
thing lighter than ſo much water 
as 
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as is equal to them in bigneeſs : So 
likewiſe is it in the bodics that are 
carricd in the air. It is not their 

reatneſs ( though never ſoimmenſe ) 
that can hinder their being ſupported 
in that _ element, if we ſuppoſe 
them to be extended unto a propor- 
tionable ſpace of air. And as fo 
the former experiments, Archimedes 
hath compoſed a ſubtil ſcience in his 
Book, De' inſidentibus humido, con- 
cerning the weight ofany heavy body, 
in reference tothe water wherein it is: 
So from the particular trial of theſe 
other experiments, that are here in- 
quired after, it 1s poſſible to raiſe a 
new ſcience, concerning the exten- 
fion of bodies, in compariſon to the 
air, and motive faculties by which 
they are to be carried. 

We ſee a preat difference bertwixt 
the ſeveral quanritics of ſuch bodies 
as are commonly upheld by the air ; 
not only little gnats, and flies, bur alſo 


the Eagle and other fowl of vaſter &#..':,,. 
magnitude. Cardan and Scalizer do £47. 


unanimouſly affirm, that there is a ** 
Oo El burd 
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bird amongſt the Indians of fo great 
a bigneſs, that his beak is often y- 
ſed to make a ſheath or ſcabbard for 
aſword. And Acoftstells us of a fowl 
in Peru called Cendores, which will 


_ of themſelves kill and eat up a whole 


Calf at a time. Nor is there any 
reaſon why any other body may not 
be ſupported and carried by the air, 
though it ſhould as much exceed the 
quantity of theſe fowl, as they do the 
quantity of a fly. 

Marcus Polus mentions a fowl-in 
Madaraſear , which he calls a Rack, 
the feathers of whoſe wings are 12 pa- 
ces, or threeſcore foor Jong, which 
can with as much eaſe ſoop up an Ele- 


phant , as our Kites do a Mouſe. If 


this relation were any thing credible, 
it might ſerve as an abundant proof 
for the preſent quzry. But I conceive 
this to bealready fo evident, that it 
needs not any fable for its further 
confirmation. 

2. The other doubt was, whether 
che ſtrength of the other perſons 
within it, will be {ufſticient for rhe 

R:OVINT 
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moving of this engine ? I anſwer, the 
main diificulty and labour of it will 
be in the raiſing of it from the ground; 
near unto which, the earths attractive 
vigor is of greateſt efficacy. But for 
the better etieQing of this," it may be 
helped by the o__ of winds, and 
by taking its firit riſe from ſome 
mountain, or other high place. When 
once it isaloft in the air, the motion of 
it will be caſte, as it is in the flight of 
all kind of birds, which being at any 
great diſtance from the earth, are able 
to continue their motion for a long 
time and way, with little labour or 
wearineſs. 

Zi ow certain ae common _—_ 
and cxperience, that many birds do 
croſs ths Hoo for divers dre mites 7 ” mY 
together : ſundry of them amongſt 
us, which are of a. ſhort wing and 
flight, as Blackbirds, Nigl:tingales , 
&c. &o fly from us into Germany, 
and other remoter Countries. And 
Mariners do co:nmonly affirm, that 
they have found ſome fowl above 
ſix hundred miles irom any land. 

Now 
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Now if we ſhould ſuppoſe theſe birds 
to labour ſo much in thoſe long 
journeys, as they do when they fly 
in our ſight, and near the earth, it 
were impoſſible for any of them to 
paſs fo tar without reſting. And 
therefore it is / gorge that they do 
mount unto ſo high a place in the 
air, where the natural heavineſs of 
their bodies does prove bur little or 
no impediment to their flight ; 
Though perhaps either hunger, or the 
ſight of ſhips, or the like accident, 
may ſometimes occaſion their deſcend- 
ing lower, as we may gueſs of thoſe 
birds, which Mariners have thus be- 
held; and divers others, that have 
been drowned and caſt up by the 
ſea. 

Whence it may appear, that the 
motion of this Chariot ( though it 
may be difficult at the firſt ) yer will 
{till be eaſter , as it aſcends higher, 
till at length it ſhall become utrerly 
devoid of gravity, when the leaſt 
PLP {trength will be able to beſtow upon 
Mi | ita {witt motion: as I have proved 
BUT more 
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more at large in another diſcourle. 
But then, ( may ſome objeQ) If it 
be ſuppoſed that a man in the zthe- 
real air does loſe his own heavineſs , 
how ſhall he contribute any force to- 
wards the motion of this inſtrument ? 
[ anſwer, The ſtrength of any li- 
ving creature in theſe external mo- 
tions, is ſomething really diſtin{t 


from, and ſuperadded unto its natu- 


ral gravity; as common experience 
may ſhew, not only in the impreſſi- 
on of blows or violent motions, as 
2 River-Hawk will ſtrike a fowl with 
a far greater force, thanthe meer de- 
ſcent or heavineſs of his body could 
poſſibly perform : But alſo in thoſe 
ations which are done without ſuc!; 
help, as the pinching of the tinger , 
the biting of the teeth, ec. all which 
are of much greater ſtrength than 
can proceed trom the meer licavinels 


of rthole parts. 


As for the other particular doubts, 
concerning the extreme thinneſs and 
coldneſs of this zrhereal air, by 
reaſon of which it may ſeem to he 
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altogether impaſſible, I have already 
reſolved them in the above-cited dil- 
courle. 

The uſes of ſuch a Chariot may be 
various ; Beſides the diſcoveries which 
might be thereby made 1n the Lu- 
nary world; It would be ſerviceable 
allo for the conveyance of a man to a- 
ny remote place of this earth : as ſup- 
pole to the /ndtes or Antipod-s, For 
when once it was elevated for ſome 
tew miles, ſo as to be above that Orb 
of Magnetick virtue, which is carried 
about by the earths diurnal revoluti- 
on, it might then be very eaſily and 
ſpeedily directed to any particular 
place of this great Globe. 

If the place which we intended 
were unler the ſame parallel, why 
then the earths revolution once in 
twenty four hours, would bring it to 
be under us;{o that it would be but de- 
ſcending 1n a [treight line, and we 
might preſently be there. Tf it were 
under any other parallel,it would then 
only require that we ihould direct it in 
the ſame Meridijan,till we did come to 

that 


tumultu caret, inferiora fulminant. 
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that parallel ; and then (as before) a 
man might eaſily deſcend unto it. 

Tt would be one great advantage 
in this kind of travelling, that one 
ſhould be perfealy freed trom all in- 
conveniences of ways or weather, not 
1aving any extremity of heat, or cold, 


or Tempeſts ro moleſt him ; This 2- 


thereal air being perpetually in an 
equal remper and calmneſs. Pars Sm de 74 
ſuperior mungj ordinatior eft nec in nu- Gu ” 
bens coritur, nec tn tempeſtatem tmpel= ſumma te- 
litur, nec verſatur in turbinem, omni "te 
Can. 

The upper parts of the world are al- 
ways quiet and ſerene, no winds and 
bluſtring there ; they are theſe lower 
cloudy regions that are ſo full of tem- 
peſts and combuſtion. 

As for the manner how the force of 
a ſpring, or (inſtead of that) the 
ſtrength of any living perſon, may be 
applied tothe motion of theſe wings 
of the Charior, it may ealily be ap- 
prehended from what was Cements 
delivered. 

There are divers other particulars 

to 


«man Ge 
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to be more fully enquired after, for 

As well the perfecting ot fuch a flying Cha- 23 a 
too long Tot ; as Concerning the proportion { 
2: :00 of the wings both for their length Þ | 
broadas and breadth, in compariſon to the } © 
roonar- weight which is to be carried by I 

c 

C 


beanim? £Rem, as alloconcerning thoſe ſpect- | 
p<diment al contrivances, whereby the ſtrength } « 
to the mo> of theſe wings may be ſeverally ap- } ! 
nKngir Plied cither to aſcent, ceſcent, pro- | r 
more dit- greſſive, or a turning motion; All J f 
ficulr, flow hich, and divers the like enquiries | C 
and flag- k | 
ing can only be relolved by parcicule 1c 
experiments, We know the inven- } 2 
tion of failing in ſhips does conti- Jt. 
nually receive ſome new addition IJ t 
trom the experience of every age, and | 
hath been « long while growing upto | Þb 
that perfeCtion, unto which it is now Þ 
arrived, And ſo muſt it be expetted J © 
for this likewiſe, which may at firſt ] t 
perhaps ſeem perplexed with many J t 
difficujties and inconveniences, and | t 
yet upon the experience of frequent } h 
tryals, many thi:igs mav be ſuggeſted J-ti 
to make it more tacil and commodt- J © 
Ous. 
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He that would _—y attempt 
any thing to this purpoſe, ſhould ob- 
ſerve this progrels in his experiments, 
heſhould firſt make enquiry what kind 
of wings would be moſt uſeful to 
thisend ; thoſe of a Bat being moſt 
calily imitable, and perhaps nature 
did by them purpoſely intend ſome 
intimation to direCt us in ſuch expe- 
riments ; that creature being not pro- 
perly a bird, becauſe not amongſt the 
Owvipara, to imply that other kind of 
creatrues are capable of flying as well 
as birds ; and if any ſhould attempe it, 
that would be the beſt pattern tor imi- 
tation, 

After this, he might try what may 
be effeted by the force of ſprings. 
in leſſer models, anſwerable unto Ar- 
chytas his Dove,and Regiomontanre his 
Eagle ; in which he muſt be careful 
to obſerve the various proportions be- 
twixt the ſtrength of the ſpring, the 
heavineſs of the body, the breadth of 
the wings, the {wiftneſs of the moti- 
on, &c, 

From theſe he may by degrees aſcend 
to ſome larger effays. CAF. 
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CA F. IA. 

Of a perpetual motion. The ſeeming 
facility and real difficulty of any ſuch 
contrivance. The ſeveral ways where- 
by it hath been atttemptea, particularly 


by Chymiſtry. LY 


Tis the chief inconvenience of all 
the Automats before mentioned, | b, 
that they needa frequent repair of new Jy 
ſtrength; the cauſes whence their mo- F.. 


tion docs proceed, being ſubje&t ro fail Þ; 
and core toa period ; and therefore. } _ 
it would be worth an enquiry, toex- JF. 
amine, whether or no there may be | ” 
mide any ſuch artificial contrivance, ' |; 
whic!: might have the principle of mo- . 
ving from it ſelf; ſo thar the preſent - 
m-rion ſhould conſtantly be the cauſe J 
of that which ſucceeds. ſu 
This 1s that great Secret in Art, 
which like the Philoſopher's Stone in Þ 
Nature, hath been the buſineſs and ih 


ſtudy of many more refined Wits, 

for divers ages together ; and it may | ” 

well be queſtioned, whether _ J'o! 
es 0 
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of them as yet, hath ever been found 
out, though if this have, yet like the 
other, it 1s not plainly treated of by 
any Author, 

Not but that there are ſundry dif. 
courſes concerning this ſubje&t, bur 


tliey are rather conjectures than expe- 


riments, And though many inven- 
tions in this kind, may at firſt view 
bear a great ſhew of probability ; yet 
they will fail, being brought to trial, 


J and will not anſwer in prattiſe what 
I they promiſed in ſpeculation. Any 
I one who hath been verſed in theſe ex- 
I periments muſt needs acknowledge 
I that he hath been often deceived in his 
I ftrongeſt confidence ; when the ima- 
I gination hath contrived the whole 
I irame of ſuch an inftrument, and con- 
| ceives that the event mult tallibly an- 
1 {wer its hopes;yet then does it ftrange- 
{ly deceive in the proof, and diſco- 
I vers to us ſome defeA, which we did 


not before take notice of. 
Hence 1t 1s, that you will ſcarce 


I talk with any one who hath never 
I 'o little ſmattering in theſe arts, but he 


will 
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will inſtantly promiſe ſuch a motion, 
as being butan ealie atchievement, 


till further trial and experience hath | 
taught him the difficulty of it. There | 


being no enquiry that does more en- 


tice with the probability, and deceive | 
with the /ubt:/ry, What one ſpeaks 


wittily concerning the Philoſophers 
Stone, may bejuſtly applied to this, 


that jt 15Caſta meretrix,a chaſt Whore, | 


(1414 multos invitat, ueminem admit- 


74t, becauſe it allures many, but admits | 


NONne. 


I ſhall briefly recite the ſeveral | 
ways whereby this hath been attemp- ! 
ted, or ſeems molt likely tobe effe- | 
Qed, thereby to contratt and facili | 
tate the enquiries of thoſe who are ' 
addicted to theſe kind of experiments; | 


for when they know the detects of o-| 


ther inventions, they may the more 
eaſily avoid the ſame, or the like, in 


their own. 


The ways whereby this hath been | 
attempted, may be generally reduced 


to theſe three kinds : 
1. By Chymical cxtraQtions. 


2. By: 


Ion AD ne bn = 
- 
or 


Dadalus.; or, Lib.Il. I 


Cap.9. Mechanical Motions. 227 


2. By Magnetical virtues; 
3- By the natural afteQtion of gra- 

I vity. 
e The diſcovery of this hath been 
- F attempted by Chymiſtry. Paracelſus 
 Þ ard his foilowers have bragged, that 
 Þ by their ſeperations and extrattions , 
S | they can make a little world which 
» I ſhall have the ſame perpetual mo- 
» F tions with this Microco/re, with the 
I repreſentation of all Meteors, Thun- 
S I der, Snow, Rain, the courſes of the ſea 

Jin its ebbs and flows, and the like ; 
ll J But theſe miraculous promiſes would 
> Yrequire as great a faith tobelievethern, 
&- Jas a power to perform them : And 
i- J though they often talk of ſuch great 
ſe I matters, | 
55] At nuſquam totos inter qi talia ca 
0] rant, | 
| Apparet ullus, qui re miracula tanta 
ny Comprobet — 

yet we can gever fee them confirmed 
Jy any real experiment; and then 
beſides, every particular Author in 
Ithat art, hath ſucha diſtinCt language 
of his own, ( all of thembeing ſo full 


Q_2 of 
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of ailegories and affected obſcurities ) | 
that *cis very hard for any one ( unleſs: ! 
he be throughly verſed amongſt them) ! 
to find out what they mean, much 
more to try it. | 
7:14 4%. One of thele ways ( as TI find it | 
::-» &:. fer down) 1s this. Mix five ounces | 
0" #65. of © , with an equal weight of 2 | 
att oriad them together with ten oun:- | 
ces of ſublimate, diſſolve them in a 
Cellar upon ſome marble for the : 
ſpace of tour days, till they become | 
like oyl-olive; diitil this with fire © 
of chat}, or driving fire, and it will | 
ſublime into a dry ſubſtance : and fo | 
by repeating of theſe difſolvings and Þ : 
diſtillings, there will be at length] 
- produced divers {mall atomes, which : 
being put into a glaſs well luted, and: 
keptdry, will have a perpetual moti- : 
on. 
I cannot ſay any thing from ex: | 
perience againſt this ; but mechinksJ. 
ir Cocs not ſeem very probable, be-F. 
caule things that are forced up to ſuch 
2 vigoroutneſs and a&ivity, as theſe; 
ingredicats ſeem to be by their fre-! 
quent: 
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quent ſublimatings and diftillings, are 
not likely to be ot any duration ; the 
more any thing is ſtretched beyond 
its uſual nature, the leſs does it 
laſt, violenceand perpetuity being no 
companions. And then beſides, tup- 
pole it true, yet ſuch a motion could 
not well be applied to any uſe, which 
muſt needs take much from the de. 
lightof it, LE 

Amongſt the Chymical experi- 
ments to this purpoſe, may be reckon- 
ed up that famous motion invented 
by Cornelius Dreble, and made for 
King James ; wherein was repreſent- 
ed the conſtant revolutions of the Sun .,, _ 
and Moon , and that without the «1 ;n in 
help either of ſpring or weights. Eprzr ra 
Marcellus Vranckhein, ſpeaking of the FOR 
means whereby it was performed, he ».-.. :- 
calls it, Scintillula anime magnetice 7 * 
mundi, ſou Aftralis & inſenſibilis ſpt- ;.\";, 
ritys ; berag that grand ſecret, for -- -. 


47% 


*; p- 


the diſcovery of which, thoſe DiQa- 
. tors of Philolophy, Democritns, Py- 


th420ras, Plito, did travel unto the 
Gvmnolophiſts, and India» Prieſts. 
; () 
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The Author hitnſelf in his diſcourſe 
upon it, does not at all reveal the way, 
how it was performed, But there is 
one Thom Tymme, who wasa fami- 
liar acquaintance of his, and did often 
pry into his works, ( as he profeſles 

imſelf ) who affirms it to be done 
thusz By extratinig a fiery ſpirit out 
of the Mineral matter, joyning the ſame 
with his proper air , which z#ncluded 
1n the Axle-tree ( of the firſt moving 
wheel ) b:in2 hollow, carrieth the other 
wheels, making & continual rotation, ex- 
cept iſſue or vent be piven in this hot- 
low axle-tree, whereby the impriſoned 


ſ[pirit may pet forth, 


What ſtrange things may be done 
by fuch extractions, I know not, and 
therefore dare not condemn this rela- 
cion as impoſſible ; but methinks it 
i0unds rather like a chymical dream , 
than a Philoſophical truth. Tr ſeems 
this impriſoned ſpirit is now ſet at li- 
berty, orclle is grown weary, for the 
inſtrament ( as I have heard) hath 
ſtocd (til for many years. Its here 
conficerable, that any force is weakell 

near 
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near the center of a wheel ; and there- 
fore though ſuch a ſpirit might cf ir 
ſelf have an agitation, yet it 5 1 
ealily conceivable how it ſhould have 
ſtrength enough to carry the wheels 
a-out with it. And then the ablur- 
dity of the Author's citing this, wou'd 
make one miſtruſt his miltake , he ur- 
ges It asa ſtrong argument againlt = 
pernicus, as if becauſe Dreble did thus 
contrive 1n an Engine, the revolution 
of the heavens, and the immovable- 
neſs of the earth, therefore it mult 
needs follow , that *ris the heavens 
whichare moved, and not the earth. 
It his relation were no truer than his 
conſequence, it had not been worth 
the citing, | 
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Of ſubterraneous lamps : arvers hiſtori- | 
cal relations concerning their aura. Þ} 
tion for many hundred years toze= Þþ ir 
ther. Ji! 


p 


Nto this kind of Chymical ex- I { 
periments, we may molt proba- JI 
bly reduce thoſe perpetual lamps, I tt 
which for many hundred years toge- . I rr 
ther have continued burning without Jp 
any new ſupply in the ſepulchres of | 
theAncients,and might (for ought we Þ tt 
know) have remained ſo for ever. I n 
All fire, and eſpecially flame, being of 
an aQtive and ſtirring nature, it can- 
” not therefore ſubfiſt without moti- 
on ; whence it may ſeem, that this ' 
great enquiry hath been this way Jth 
accompliſhed : And therefore it will Þ be 
be worth our examination to ſearch Þ ur 
further into the particulars that con- Im 
cern this experiment. Though it be IJ de 
not ſo proper to the chief purpoſe of Þ w; 
this diſcourſe, which concerns Me- Jan 
chanical Geometry; yer the lubtilty I tir 
and | 
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J and curioſity of it, may abundantly 
I requite the 1mpertinency. 


There are ſundry Authors who 


I treat of this Subjeftion by the by, and 


in ſome particular paſſages, but none 


I that I know of (except Fortunins Li- 


cet Y that hath writ purpoſely any 


ſet and large diſcourſe concerning it : 


J out of whomT ſhall borrow many of 

thoſe relations and opinions, which 

I may moſt naturally conduce to the 
1 preſent enquiry. 


For our fuller underſtanding of this, 


I there are theſe particulars to be explai- 
I ned - 


, I. CT, Or quod ſit. 


4 cur ſit. 
2. Nom Cquomod? ft. 
1. Firſt then, for the c, or that 


| there have been ſnch lamps, it may 
{be evident from ſundry plain and 
J undeniable teſtimonies : Saint Auſtiz 


mentions one of them in a Temple 


Jredicated to YVerns, which was al- 


ways expoſed to the open weather, 


Ind could never be conſumed or cx- 
| tinguiſhed. To him afſentsthe judi- 
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cious Yanchy. Pancyrallus mentions a | 
OO Lainp tound in his time, 1n the ſepul- 
De oper; Cher of Tullia, Cicero's daughter , | 
b;D: Which had continued there for about 
par ' , 1550 years, but was preſently extingui- 
i {hed upon the admiſſion of new air, 
And*tis commonly rzlated ofCedrexr, 
that in 7-/f/2ian's time there was ano- I! 
ther burning lamp found 1n an old wall J 
« 0. 411. At * Ed-(a, which had remained ſo for I 
oc/>.Licerus aDOVE 5OD Years, there being a Cruci- | 
# 1:--- tix placedby ir, whence it ſhould ſeem 
#241” that they were in uſe alſo amongſt |. 
{ome Chriſtians, 4 
Burt more eſpecially remarkable is | 
that relation celebrated by ſo many I T 
Authors, concerning O!ybius his | 
lamp, which had continaed burning | 
for 15:0 years. The ſtory is thus : | 
As a ruſtick was digging the ground 
by Paz, he found an Urn or car- | 
then pot, in which there was another | 
Urn, and in this leſſer, a l:mp clearly 
burning ; on each {ide of it there were 
two other Veſſels, each of them full 
of a pure liquor, the one of gold, the 
o:her of Silver. Ego Chymie arts, (=: 
2040 
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modo vera poteſt eſſe ars Chymia ) jurare 


| iufpr elementa & materiam omnium , 


(faith Maturantius, who had the pol- 
ſeſſion of theſe things after they were 
taken up). On the bigger of theſe 
Urns there was this inſcriptian : 


Plutoni ſacrum munus ne attinoite ſures. 
Tanstumeft vobrs hoc quod in orbe latet, 


| Namque elements gravi clauſit aineſt 


labore. 
Vaſe ſub hoc modico, Maximus Oly- 
bius. 


Aafit fecundo cnſtos fibi copia corn, 


Ne tanti pretium depereat laticis, 
The leſſer Urn was thus inſcribed - 

Abite hinc peſſimi fares , 

Vos quid wultts, veſtris cum oculis 
emiſſatits ? | 

Abite hinc veſtro cum Mercurio 

Peteſato Cad wceatoque, 

Donum hoc Maximum , Maximus 
Olybius | 

Plutoni ſacrum facit. 


Whence we may probably conje- 
cture, that is was ſome Chymical ſe- 
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cret, by whichthis was contrived. | 
Baptiſta Porta tells us of another 
lamp burning in an old marble fepul- 4 
cher, belonging to ſome of the anci-I * 
ent Romans , incloſed in a glaſs vial, 
found in his time, about the year © 
1 552,10 the Ifle Vefis, which had been l 
buried there before ' our Saviour} © 
coming. : ws 

In the Tomb of P4//zs the 4r.{ 
cadian who was ilain by T:r2»s 1n the f 
Trojan war, there was found ano-f " 
ther burning lamp in the year of our] 
Lord 1401. Whence it would ſeem ol 
thatit had continued there for above} ©* 
twothouſand and {ix hundred years : h 
and being taken out, it did remain} * 
burning,notwithſtanding either wind. fl 
or water, with which ſome did ſtrive tl 
to quench it ; nor could it be extin- it 
guiſhed ti!l they had ſpilt che liquor I; 
init. 

Ludovicus Vives tells us:of another | © 
lamp that did continue burning for} 7: 
1059 years, which was found a little [t 

7 
before his time. - 


Such a lainpis likewiſe related " 
| Cc} 
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.r 4 be ſeen in the ſepulcher of Fraxcts 
1-4 Roſicroſs, as is more largely expreſſed 
I in the confeſſion of that fraternity 
| There is another relation of a cer- 
'J tain man, who upan occaſion digging 
lomewhat deep in the ground, did 
3.4 r.icet with ſomething like a door, ha- 
ving a wall on each hand: of it ; from 
which having cleared the earth, he 
forced opon the door ; upon this there 
was diſcovered a fair Vault, and to- 
wards the farther ſide of it, the ſtatue 
of a man in Armour, ſitting by a 
table, leaning upon his left arm, and 
holding a ſcepter in his right hand, 
with a lamp burning before him 3 the 
44 floorof this Vault being ſo contrived, 
that upon the firſt ſtep into it, the 
ſtatue would ereCt it {elf from its lean- 
ing poſture, upon the ſecond ſtep it 
did lift up the ſcepter to ſtrike, and 
.r | before a man could approach near e» 
{ nough to take hold of thelamp, the 
le | f{ifaruedid firike and break it to pieces, 
Such care was there taken that it 
o 1 Might not be ſtoln away,or diſcovered. 
\ Our learned Carbaen in his deſcrip» gag. g92. 
10 
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tion of Torkshire, ſpeaking of the tomb 
of Conſtantins Chlorus, broken up in 
theſe later years, mentions ſuch a lamp 
to be found within it. 

There are ſundry other relations to 
this purpole. Quod ad lucernas atti- 
met, ills tin omnibus fere monuments 
inveniuntur, ( auth Futherius). In 
molt of the ancient Monuments there 
is ſome kind of lamp, (though of the 
ordinary ſort) ;But thoſe perſons who 
were of greateſt note and wildom,did 

rocure ſuch as might laſt without 
upply , for ſo many ages together. 
De perds, Pancirollus tells us, that it was uſual 
62. forthe Nobles amongſt the Romans , 
co take ſpecial care 1n their laſt wills, 

that they might have a lamp in their 
Monuments. And to this purpoſe 

» they did uſually give liberty unto 

fome of their {laves on this condition, 
that they ſhould be watchful in main- 
raining and preſerving it. From all 
which relations, the firſt particular of 
this enquiry, concerning the being or 
exiſtence of ſuch lamps, may ſufficis 


eacly appear. San 
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Several opinions concerning the nature 


and reaſon of theſe perpetual Lamps. 


Here are two opinions to be an- 
ſwered, which do utterly overs 
throw the chief conſequence from A 
theſe relations. : 
x. Some think that theſe lights ſo 
often diſcovered in the ancient tombs, 
were not fire or flame, but only ſome 
of thole bright bodies which do uſu- 
ally {hine 1n dark places. 
2. Others grant them to be fire, 
but yet think them to be then firſt 
enkindled by the admiſſion of new 
air when theſe ſepulchres were ope- 
ned. | 
1. There aredivers bodies ( faith | 
Ariſtotle ) which ſhine in the dark, as - pag, 
rotten wood, the ſcales of ſome fiſhe ; 
es, ſtones, the glow-worm, theeyes _ 
of divers ES Cardan teils ae —_— 
a bird in new p/n, called Coroyum , 
whole whole Ay is very bright, bur 


his cy e< >) <£qual ty the light of 
A 


EY 
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a candle, by which alone in a dark 
night one may both write and read ; 
By theſe the Indzaxs ( ſaith he) uſeto 
eat their feaſting Suppers. 

It is commonly related and belie- 
ved, that a Carbuncle does ſhine in 
the dark like a burning coal, from 
whence it hath its * name. To which 
purpoſe there is a ſtory in Alan, 


flying by her, did let fall into her 


he ) would in the night time ſhine as 
clear as a lamp. But this and the like 
old relations are now generally dif- 


of a Stork, that by a certain woman 
was cured of a broken thigh, in gra- 
titude to whom, this fowl afterwards 


lapa bright Carbuncie, which (faith F 


believed and rejected by learned men: | 
Doct://imorum omnium conſeaſu, hujuſ- 


merit gemme non inveniuntur, fait 


De !1-1d Bactinrs ae Root Ja man very muchskil- | 


604. I{in,und inquilite after ſuch matters; | 
nor is there any one of name that does | 


L 3.6. 8. 


from his own eye-light or experience 


aim the real exiſtence of any gem ſo | 


qualified. 


Some have thought that the light | 
in ; 
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in ancient tombs hath been occaſioned 
| from ſome ſuch bodies as theſe, For if ide Ls 
. there had been any poſſivility to pre. {7 ts. 
ierve fire lo long a ſpace,”tis likely then 
| that the Iſraelites would have knowa 
| | the way, who were to keep it perpetu« 
| ally for their S:crifices. 
| But to tis opinion it might be 
replied, That none of theſe N:dicula, 
or nizht-ſhining bodies have been 
obſerved in any of the Ancient S:pul- 
I chrcs, and therefore this is a meer 


q 
- | imagin-ry conjecture ; and then be- 
| & {des fome of thcfe lamps have been 
: | taken out burning, and continued ſo 
, | for a conſiderable ſpace afterwards. 
- | As for the {uppoled conveniency of 
. ' them, for the perpetuating of the 
C | holy fre amongit the Jews, ir nay 
1 } as well be feare: left theſe ſhould 
- | have «<cc4fioned their Tdolatry, unto 
- { which that Nation was fo ſtrongly 
s | 2ddicted upon every flight occaſion ; 


n I nor may it cem iſtrang?, if the Pro 

: | vidence of God ſhould rather permit 

this fire ſometimes to go out, that 

t | foby their carnelt prayers, being a- 

a R gain ; 
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g in renewed from heaven, ( as it* 


. ſometimes was) tae 4eop;es faith 


might be the b:tter ſtirred up and 
ſtrengthned by ſuch frequent miracles. 

: 2, It is the opinion of Gutherias, 
that thef- lamps lave not continued 
bu ning for ſo long a ſpace as they are 
ſuppoled in the former relations; 
but that they were then firſt enfla- 
m.d by th: admiſſion of new air, or 
{ich other occaſion, when the ſepul. 
chrcs were opened; as we lee in thoſe 


{fit earthy varours of divers ſorts, 


which are oftentimes enkindled into 


a flame. And cis ſaid, that there are} 


l9me Chymical ways, whereby iron 
may be ſo heated , that being cloſely 


lated in a glaſs, it ſhall conſtantly; 


retain the fire for any ſpace of time, 


though ic were for a thouſand years 


or more ; at the end of which, if the! 


glaſs be opened, ard the freſh air! 
ailmiried, rhe iron ſhall be as red hot. 


as if it were newly taken out of the! 


lire, 


 3ut for anſ.er to this opinton, *cis! 


cc abderable, that ſ.me Urns have had! 


inſcrip 
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inſcriptions on th m, expreſſing that 
the lamps within tr} cm were burning, 
when they were firſt buried. To 
which m:y be added the experience 
of thoſe which have continued {o for 
a good ſpace afterwards ; whereas the 
inflamation of fat and viſcous va- 
pours,does preſently vamiſh. The lamp 
which was found in the Iſle Veſts, did 
burn clexrly while it was incloſed in 
the glaſs; but that being broken, was 
preſencly extinguiſhed. As for that 
Chymical relation, it may rather ſerve 
to prove, that fire may continue fo 
m_y ages, without conſuming any 
vel. | 

| Sothat notwithſtanding the oppo- 
ſite opinions, yet *cis more probable 
that there have been ſuch lamps as 


have remained burnino, without any 


new ſuppiy, tor many hundred years 


together ; which was the firlt particu- 


lar to be explained. 

2. Concerning the reaſon, why the 
Ancients were ſo careful in this 
particular, there are divers opinions. 
Some think it to. be an expreſſion of 

R2 __ thair 
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their belief, concerning the ſouls im- } 
me reatiry after i 1:5 departure out of the } 
body, alamp amonglt the E2yprians 
being the Hr lh phick of life. And 
th-rctore they that could not procure 
luch lamps, were yet car-ful ro have 
the image and repreſentations of them 
ings aved on their Yombs. 

Q: hers conceive them to be by way 
ot gratituce to thoſe infernal Deities,  - 
who took the charge and cuſtody of 
their dead bodies, rem212:499 always 
with chem intheir Towbs, and were F 7 
thcrelore Calied Di mans. 

Others are of opinion, that thele | 
lainns were only intended to make F 

G their ſcpulchres more pleaſant and 
lightfome, char they might not ſeem | p3 
to be itnpriloned ina dilmal and un-F| þ« 
comiortalle place, 'T rue indecd, the Þ 
deed Lody cannot b- feniible of the 
light, 20 more could it of itz want of Þ ax, 
buri. i; yet the lame in{tinct which did F © 
EXC: 4T to the delire of one, did allo, 
occaſion ite other. I ad, 
Licetys Concludes this ancient cue} = 
»: 43..8 ſftometo have a Coubleend: 1. Po-f 
litich, 
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litick, for the diſtinction of inch as 
were nobly born, in .whoſe Monu- 
ments : nly they were uſed... 2. Va- 
tural, to preſerve th: body and ſoul 
from darkneſs ; for it was a common 
opinion 2mongſt them, that the ſouls 
alſowere much converſant about rhoſs 
places where the bodies were buried. 


Ca F. XI 


The moſt probable conjeture how theſe 
lamps were framed. 


& Rye E greateſt difhculty of this en- 9 


quiry doth confiſt jn this 14't 
particular, concerning the manuer 
how or by what poſſible means Any, 
ſuch perpetual fame may be contriv'd, 

For the diſcovery of which, there 


are two things tobe more eſpecially | 


es 

The ſnuff or wick, which mult 
antes unto the flame. 
The oyl, which muſt nouriſh 
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For the firſt, it is generally granted 
that there are divers ſubſtances which 
willretain firewithoutconſuming:ſuch 
is that Mincral which they call the 
Salamanders-wool, ſaith our learned 
* Bacon. Ipſe expertus ſum willos Sala: 
mardre non conſunt, lanh Þ Joachimus 
Fortius; and * Werker from his own 
knowledg affirms the lame of Plums- 
all-m, thar being formed into the 
likeneſs ot a wick, will adminilter 
to the flame, and yet not Cone it 
{elf. Of this nature likewiſe was that 
which the Ancients did call Linam 
wivum, or Asbeſtinum : of this they 
were wont to make garments that 


were not deſtroyed, but purified by 


fire ; and whereas the ſports or foul- 
neſs of other cloaths are waſhed our , 
in theſe they were .uſually burnt a- 
way. The bodies of the ancient Kings 
were wrapped in ſuch garments when 
thev were put in the funeral pile, 
rhat their alhes t:1zht be therein pre- 
{crve!, without rhe mixture of a- 
ny other. ilie materials of them 
were not irom ary heitb or vegeta- 


bl-, 
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ble, as other textils, bur from a ſtone 
called Amiantus, which being brui- 
{ſed by a hammar, and its earthy na- 
ture ſhaken out, retains certain hairy 
ſubſtances, which may be ſpun and 
woven as hemp or flax, Pliay lays, 

chat for the preciouſneſs of it, it did 
almoſt equal the price of pearls. Pan- 
cirollus tel's us, that It was very rare, 
and eſteemed precious in ancfent 
times; but now is ſcarce tound or 
known inany place, and therefore he 
reckons it amongſt the things that are 
loft. But L. Vives affirms, that he hath 
often {cen wieks made of it at P aris, 
and the ſame matter woven into a nap- 
kin at Lovaine, which was cleanſed 
by being burnt in the fire. 

'Tis probable from theſe various 
relations, that there was ſeveral 
forts of it, ſome of a more pre: 10us , 
others of a baſer kind, th.t was 


. found in Cyprus, the deſerts 0. Ind'a, 


z 
OR a 
i 
£1 


and a certain Province of Az : this 
being common in ſome parts of 1ta- 
/», but 15 fo {hort and brittle, that 


' 1t cannot be ſpun intoa thred. And 


| R 4 there- 
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therefore is uſeful only for the wieks 
of perpetual lamps, faith Bytirs de 
Boot. Some of this, or very like it, [ 
have upon enquiry lately procured 
and experimened. But whether it 
be the ſtone 456/715, or only Plume+ 
al'4:, T cannot certainly athrin. For 
it ſeems they are both fo very like , 
as to be commonly fold tor one ano- 
ther (ſaith the ſame A:thor). How- 
ever, it does truly agree in this com- 
mon quality aſcribed unto both, of be- 
ing :nconbuſtible,and nor conſumable 
by fire: But yet there 1s this incon- 
venience.that it doth contract fo much 
fulipinous matter from the earthy 
parts ofthe oy, (though is was try- 
ed with ſome oft e pureſt oyl, which 

iS CIdINATy tobe 
N few CAaysS 1t C 
gaiih the flate. 
be Tome Chy qaical way ſo to purihe 
and defecare this ov], that it ſhall not 
ipend intoa {oory mi trcr, 

However it the 11quor be of a 
cloſe ard glucinous conſiftency ,it may 
burn without any fſnuf, 


114 choak and extin- 
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bought ) thatin a ve-. 


there may poſſibly 
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in Camphire, and ſome other bitu- 
minous ſubſtances. And 1t 1s prova- 
ble chat molt of the ancient lamps 


were of this kind, becaute the exacteſt 


relations (to mv remembrance) do 
not mention any that have been tound 
with ſuch wicks, 

But herein will conſiſt the greateſt 
diificulty, to find out whar invention 
there. might be for their. duration. 


Concerning which there are ſundry 


opinions. 
Saint A»/#2 {perking of that Lamp 

in one of the Heathen | emples, 
thinks that it might either be done by 
Magick, the Devil thinking there- 
by to' promote the worſhip and e- 
ſteem of that Idol ro which it was 
dedicated; orelfe that the art of man 
might make it of ſome ſuch materi- 
al, as the ſtone Asbe/trs, which be- 
ing once enkindied, will burn with- 
out being conſumed. As others ( faith 
he ) have contrived as great a Won- 
der in appearance, from the natural 
virtue of another ſtone, making an 
iron-1mage {cem to hang in theair, by 
Ca» 
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reaſon of two load-ſtones, the one be- 
ing placed in the Ceiling, the other in 
the floor. . 
Orhers are of opinion, that this may 
be effected in a hollow veilel, exat- 
ly lured or ttopped up in ail the vents 
of ir. And then, 1t a lamp be ſup- 
poſed to burn 1n it, but tor the leaſt 
moment of time, it mult continue ſo 
always, or elle there would be a /”zcu- 
un, Which nature is not capable of ; If 


you ask how it ſhall be nouriſhed ? it is 


an{wered,that the oyl of ir being turn- 
ed into {moak and vapaurs, will again 
be converted into 1ts former nature ; 
for otherwiſe, if it ſhould remain 
rarehed in ſo thin a ſubltance, 'then 
there would not be room enough tor 
that fume which muſt ſucceed it ; and 
ſo on the other ſide, there might be 
{ome danger of the Pexetration of bo- 
dies, Which nature doth as much ab- 
hor. io prevent both which, as 
it is in the Chymical circulations, 
where the ſame body 1s ofrentimes 
turacd fro a liquor into vapour, and 
from vapour into liJuor again; fo 

| in 
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- T inthis experiment, the ſame oyl ſhall 
| be turned into fume, and that fume 
ſhail again convert into oyl. Always 
{| provided, that this oyl which nou- 
' {| riſhes the lamp, be ſuppoſed of fo 
cloſe and tenacious a ſubſtance, that 
| |} may {lowly evaporate, and ſo there 
will be the more leiſure for nature to 
perfeQ theſe circulations. According 
to which contrivance, the lamp with- 
in this veſſel can never foil, being al- 
ways ſupplied with ſuÞicient nou- 
riſhment. Thar which was found in 
the Iſle Neſis, incloſed in a glaſs vial, 
mentioned by Paptiſta Porta,is thought 
to be madeatter ſome ſuch manner as 
this. 
Others conceive it -poſſible to ex- 
traft ſuch an oyl out of ſome Mine- 
rals, which ſhall tor a long ſpace ſerve j1;1mg 
to nouriſh the flameof a lamp with 7auwy.z. 
very lictle or no expence of its own ©" . 
ſubſtance. To which purpoſe ( ſay p. ;1:. 
they ) if gold bediſſolved into an un- 
Ctucus humour; or if the radical 
moiſture of that metal were ſepara- 
ted, it might be contrived to burn 


( perhaps 
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( per'taps for ever, or at leaſt) for ma- 
ny ages together, without being con» 
ſumed. For it gold it ſelt (as expert- 
ence ſhews) be ſo untameable by the 
fire, that after many melting, and vi 
olent heats, it does ſcarce diminiſh ; 
*tis probable then, that being difſolved 
into an oylie ſubſtance, it might for 
many hundred years together conti- 
nue burning. 


There is a lit:le Chymical diſcourſe, 


to prove that VUrim and Thummim 1s 
to be made by art ; the Author of 
this Treatiſe arms that place, Gez.6. 
16. where God tells Noah, A window 


ſpalr thor mate in the Ark, tobe very 


unfrly rendered in our Fra-:1{lation a 
window, becauſe the Original word 
57x fhonifies properly ſplendor or 
lighr; and then befides, the air being 
ar that time fo extremely darkned 
with the clouds of that exceſſive rain, 
a window could be butot very little 
uſe in regard of light, unleſs there 
were {5522 other help for it; from 
whence he conjeCtures that both this 


ſplendor, and ſo likewiſe the Urim {| 


and 


I 
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andThummim, were artificial Chymi- 
cal preparations of light,anſwerable ro 
thcie ſubterrancous lamps ; or 192 his 
own phrale, it hath 7+ »azver ſil /pirit 
fixed 1m 4 traalyar aut bod Ye 

It is the opinion of Licetys ( who Pe Eucer- 
hath more exictly ſearched into the 2 © 2 
ſubrilties of this enquiry ) that fire 
docs not need any humour for the 
nourithment of it, but only to de- 
tainit from flying upwards, For be- 
ing it ſelf one of the chief elements 
(kith he out of {heophraſtzxs) it were 
ablurd to think that it could not ſub- 
ſift without ſomething to feed it. As 
for that ſub{tance which is conſumed 
by it, this cannot be ſaid to foment or 
preſerve the ſame fire, but only to ge- 
nerate new. For the better under- 
ſtanding of this, we mult obſerve , 
that there may be a threefold pro- 
portion betwixt fire, and the humour 
or matter of it. Either the hamour 
does exceed the ſtrength of the fire, 
or the fre does exceed the hu- 
mour ; and accorcing to both theſe, 
the flame doth preſently vaniſh. Or 
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elſe laſtly, they my be both equal 
in their virtues, ( as it is bctwixt the 
radical moilture and naiural hat in 


living creatures ) and then nceiher of | 


chem can overcome or deltroy the 0- 
ther. 

Thoſe ancient lamps of ſuch long 
duration, were of this later kind. Bur 
now, becauſe the qualities of heat or 
cold, dryneſs or moiſture in the ambi- 
ent air, may alter this equality of 
pr:-portion betwixt them, 2nd make 
one ſtronger than the .other ; there- 


tore to prevent this, the Ancients | 


cid hide thele lamps in ſome caverns 
of the carth, or clole monurnents: 
nd hence 1s It, that at the opening 


of theſe, the admiihon of new air une | 


torhe lamp docs uſually cauſe fo great 
211 inequality berwixt the flame and 
the ovl, that it is preleitly extin» 

guſhed. | 
But fiill the greateſt difficulty re- 
mains how to make any ſuch exaa 
proportion betwiyr an unCctuous hu- 
mour, and ſuch an attive quality, as 
the,heat of fire ; or this equality be- 
ing 
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ing made, it is yct a further difficul- 
ty how it may be preſerved. To 
which purpoſe, Licetrs thinks it 
poſſible to extract an inflameable oyl 
trom the (tone Asbeſtzs, Amiantus, or 
the metal Gold, which being of the 
1ame pure and homogenious nature 
with thoſe bodies, ſhall be fo pro- 

rtioned unto the heat of tire, that 
it cannot be conſumed by it, but be- 
ing once inflamed {hould continue for 
many ages, without any ſenſible dim- 
nution. 

If it be inthe power of Chymiltry 
to perform ſuch ſtrange etfeQs as 
are commonly experimented in that 
which they call a»rumz fulminans, one 
ſ{cruple af which ſhall give a louder 
blow, and be of greater force in deſ- 
cent, than half a pound of ordinary 
Gunpowder in aſcent 3 why may it 
not be as feaſible by the ſame artro ex- 
trat ſich anoyl as is here enquired 
after: ſince ic muſt needs be more 
difficult to make a fire which of irs 
own inclination ſhall tend down- 
wards, than to contrive ſuch an un- 
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Auous liquor, wherein fire ſhall be 
majntaincd for many years without 
any new ſupply ? 
Thus have I briefly ſet down the re- 
lations and opinions of divers learned 
men concerning theſe perpetual 
lamps ; of which, though there have 
been ſo many ſundry kinds,and ſeveral 
ways to make them, ( ſome being a» 
ble to refiſt any violence of weathers, 
others being eaſily extinguiſhed by a- 
ny little alteration of the air ; ſome 
being incloſed round about within 
glaſs, others being open) ; yet now 
they are all of them utterly periſhed 
2mongſt the other runes of time; 
and thoſe who are moſt verſed in the 
ſearch after them, have only recove- 
red ſuch dark conjectures, from which 
a man cannot clearly reduce any evi- 
dent principle that may encourage 
him to a particular trial. 
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Concerning ſeveral attempts of contri- 
ving a perpetual motion by Magmetical 
vITtues, | 


£ 91 H E ſecond way whereby the 
making of a perpetual motion 
hath been attempted,is by Magnetical 
virtues ; which are not without ſome 
ſtrong probabilities of proving effe- 
Etual to this purpoſe : eſpecially 


when we conſider, that the heavenly 


revolutions, ( being as the firlt pat- 
tern imitated and aimed at in theſe 


attempts) areall of them performed 


by the help of theſe qualitics. This 
great Orb of earth, and all the other 
Planets being but as ſo many Mag- 
netical Globes endowed with ſuch 
various and continual motions, as 
may be moſt agreable to the pur- 
poſes for which they were intended. 
And therefore moſt of che Authors 
who treat concerning this invention, 
do agree, that the likelieſt way to ef- 
feCt it, is by thele kind of qualities, 
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It was the opinion of Per, Pereorinrs, 
and there is an example pretended for 
it in Bettinus ) Apiar. 9. Progym. 5 pro. 
11 ). That a Magnetical Globe or Te- 
rella, being rightly piaced upon its 
poles, would of it ſelf have a conftant 
rotation, like the diurnal motion of 
the earth. But this is commonly ex- 


ploded, as being againſt all experi- 


_ ENT 


Others think it poſſible, ſo to con- 


- trive ſeveral pieces of ſteel, and a 


loadſtone, that by their continual 


- attraction and expulſion of one ano- 


ther, they may cauſe a perpetual re- 
volution of a wheel ; Of this opini- 
on were * T aiſaer, * Pet. Peregrinus , 


and<Cardan, out of Antonius de Fan- 


is, But D. Gzlbert, who was more 
elpecially verſed in Magnetical expe- 
riments, concludes it to bea vain and 
groundlelſs fancy. 

But amongſt all theſe kind of in- 
ventions, that is moſt hkely, wherein 
a loadttone is ſo diſpoſed, that it ſhall 
draw unto it on a reclined plane, a 
bullet of ſes} ; awhich ſtecl, as it a- 
R {cends 


| 
| 
| 
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ſcends near to the Joadſtone, may be 
contrived to fall down through ſome 

hole in the plane, and fo to return 
unto the place from whence at 

it _ to move; and being there, 

t''e loadſtone will again attraCt it 
upwards, till coming ta this hole, it 

will fall down again :” and ſo the mo- 

tion will be perpetual, as may be 
more eaſily conceivable by thits h- _ . 
gure. Es : 


—_ 
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Suppoſe the loadfſtone to be repre- 
ſented at 4B, which though it have 
not ſtrength enough to attract the bul- 
let c, direaly from the ground, yet 
may do it by the help of the plane E F. 
Now when the bullet is come to rhe 
top of this plane , its own gravity 
( which is ſuppoſed to exceed the 
ſtrength of the loadſtone) will make 


1t fall into that hole at E: and the 


force it receivesin this fall; will carry 
it with ſuch a violence unto the other 
end of this arch, rift it will open the 
paſſage which isthere made fort, and 
by its return will again ſhut it ; ſothat 
the buller (as ar the firſt) is in 
the ſame place whence 1t was attra- 
Qcd,and conſequently muſt move per- 
pecually. 

But however this invention may 
ſeem to be of fuch ſtrong probability, 
yet there are ſundry particulars which 


may prove it inſufficient, For , 


1. This bullet of ſteel muſt firſt 
be touched and have its ſeveral poles, 
or elſe there can be little or no at- 
tractionofit, SuppoleC in the ſteel 

to 
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to be an{werable unto 4in the ſtone, 
and to B; In the attraction, C D muſt 
always bedireQed anſwerable to 4 B, 
and ſo the motion will be more diffi- 
cult, by reaſon there can be no rotati- 
on or turning ronnd of the bullet, but 
it muſt (ide up with the line C D, an- 
{werable to the axis A B. 

2. In its fall from E toG, which 
is motus elementaris, and proceeds 
from its gravity, there muſt needs 
be a rotation of it, and fo *tis odds 
but it happens wrong in the riſe, the 
poles in the bullet being nor in the 
{ame direCtion to thoſe 1n the magnet ; 
and if in this reflux it ſhould lo fall 
out, that D ſhould be directed to- 
wards B, there ſhould be rather a 
flight than an attraction, ſince thoſe 
two ends do repel! and not draw one 
another. 

3. If the loadſtone 4 B, have ſo 
much ſtrength that it can attra&t the 
bullet in F, when it 1s not turned 
round, but does only ſlide upon the 
plane, whereas its own gravity would 


Toul it downwards : then it is evident, 


\ $- 2 the 


! 


262 Daedalus; or , Lab. Il. 
the ſphereof this aQivity and ftrength 
woul:: be ſo increaſed when it approa- 
ches much nearer, that it would not 
need the affiitance of the plane, but 
would draw it immediartely to it ſelf 
withour thar help, and fo the bullet 
would not fall down through the hole, 
but aſcend to the ftone, and conſe- 
quently ceaſe its motion. For it the 
loaditone be of force enough to draw 
the huller on rhe plane, at the diſtance 
F B, then mult the ſtrength of it be 
{uTicient to attratt it immediately un- 
to it ſelf, when it is ſo much nearer as 
EB. And if the gravity of the bullet 
be ſuppoſed ſo much to exceed the 
ſtrenzth of the Magnet, that it cannot 
draw it directly when it is ſo near, | 
then will it not be able to attrat the 
bullet up the plane, when it is ſo much 
furthcr off, 

So that none of all theſe Magneti- 
cal experiments, which have been as 
yet diſcoyered, are ſufficient . for the 
effecting of a perpetual motion, 
though theſe kind of qualities ſeem : 
moſt conducible unto it, and per- 

| haps 


Cap. 1 4. Mechanical Motions. 


haps hereafter it may be contrived 
from them. 


— ———— 


C AF. XIV. 
The ſeeming probability of eff: 12g a 
continual motion by ſolid weights in 


a hollow wheel or ſphere. 


HE third way whereby the ma- 
king a perpetual motion hath 
| been attempted, is by the natural 
affetion of gravity ; when the heavi- 
neſs of ſeveral bodies is ſo contrived, 
that the ſame motion which they give 
in their deſcent, may be able to carry 
them up again. 
But amongſt the poſlibility of any 


ſuch invention, it is thus objected by 


Cardan ; All fublunary bodies have a 
dire& motion either of aſcent or de- 
ſcent; which; becauleit does refer to 
ſome term, therefore cannot be per- 
petual, but muſt needs ceaſe when ir 
15 arrived at the place unto which it 
naturally tends. 


i anſwer, Though this may prove 
- that 
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that there is ro natural motion of 


. any particular heavy body, which is 


perpetual; yet it doth not hinder 
but that it 1s poſſible from them to 
contrive fuch an artificial revolution 


as {hall conſtantly be the cauſe of it 
ſelf. | 


Thoſe bodies which may be ſer- | 


viceable to this purpoſe, are diſtin- 
guiſpableinto two kinds. 
r. Solid and conliſtent, as weights 


_ of metal or the like. 


2. Fluid or ſliding, as water, ſand, 

&C. | 
Both theſe ways have been attem- 
pted by many, though with very lit- 
tle or no ſucceſs. Other mens con- 
jectures in this kind you may ſee ſet 
down by divers Authors, It would be 
too tedious to repeat them over, or 
{ct forth their draughts. I ſhall on- 
ly mention two new ones, which (if 
I am not over parcial ) ſeem alto- 
ether as probable as any of theſe 
Linds that have been yet invented ; 
and till experience had diſcovered 
their defeR and inſuffticiency,l did cer- 
tainly 
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tainly conclude them to be infallible. 

The firſt of theſe cagtrivances. was 
by ſolid weights being placed in ſome 
hollow wheel or ſphere, unto which 
they ſhould give a perpetual revolu- 
tion. For (as the Philoſopher hath £2 
[1rgely proved ) only a circular mo- 
tion can properly be perpetual. 

But for the better conceiving of this 
invention, it 1s requiſite that we 
rightly underſtand ſome principles in 
Trochilicks, or the Art of Wheel-in- 
{truments: As chiefly, the relation be- 
twixt the parts of a wheel, and thoſe 
of a Ballance ; the ſeveral proportions 
in the Semidiameter of a wheel being _,., ,, 
an{werable to the ſides in a Ballance, «a». cl. 
where the weight is multiplied ac- 2: — 
cording to its diſtance from the cen- ;;,,,1,.. 
cer. | 


Thus 
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Thus ſuppoſe the center to be at 
A, and the Diameter of the wheel 
DC, to be divided into equal parts 
( as is here expreſſed ) it is evident ac- 
cording to the former ground, that 
one pound at C, will be equiponderate 
ro five pound at B, becauſe there 1s 
{ach a proportion betwixt their ſe- 
veral diitances from rhe Center. And 
it 1s not material whether or no 
the!e ſeveral weights be placed hori- 
zontally ; for though Bdo hang _ 

| than 
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than C, yet this does not at all concern 
the heavineſs ; or though the plummer 
C were placed much bigher than it 
isat E, or lower at F, yet would it 
ſil retain the ſame weight which ic 
had at C, becauſe the plummets (as 
is the nature of all m_y bodies) do 
tend downwards by a ſtraight line: 
So that their ſeveral gravities are to 
be meaſured by that part of the ho- 
rizontal Semidiameter which is direCt- 
ly either below or above them. Thus 
when the plummet C, ſhall be moved 
either to G or H, it will loſe : of its 
former heavineſs, and be equally pon- 
derous as if it were placed in the bal- 
lance at the number 3 ; and if we ſup. 
pole ir to be ſituated at Tor XK, then 
the weight of it will lie- wholly. npon 
the Center, and not at all conduce to 


ths motion of the wheel on either 


ſide. So that the ſtraight lines which 

paſs through the diviſions of the dia- 

meter, may ſerve to meaſure the hea- 

vine(s of any weight in its ſeveral ſi- 
ruations. : 

Theſe things throughly conſidered, 

it 
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it ſeems very poſlible and eaſie for a 
man to contrive the. plummets of a 
wheel, that they may be always hea- 
wvier in theirfal], than in their aſcent, 
and ſo conſequently that they ſhould 

ivea perpetual motion to the wheel 
it ſelf : Since it is impoſſible for 
that to remain unmoved, as long as 
one fide in it is heavier than the o- 
ther. 

For the performance of this, the 
weights muſt be ſo ordered, x. That 
in their deſcent they may fall from the 
Center, and in their afcent may riſe 
nearer tOlt. 2. That the fall of each 
plummet may begin the motion of 
that which ſhould ſucceed it. Asin 
this following Diagram. 


Where 
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Where there are 16 plummets, 8 
in the inward circle, and as many in 
-the outward, ( the equality being 
to ariſe from their ſituation, it 1s 
therefore moſt convenient that the 
m1imber of them be even ). The eight 
inward plummets are ſuppoſed to be 
in themſelves ſo much heavier than 
the other, that in the wheel they may 
be of equal weight with theſe a- 
bove them, and thenthe fall of theſe 
will be of ſufficieat force to bring 
down 


— 
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down the other. For example, if the 
outward be each of them 4 ounces, 
then the inward m1:{t be 5, becauſe the 


. outward 1s diftant from the center 5 of 


thoſe parts, whereof the inward 1s 
ut 4. Each pair of theſe weights 
thould be joyned rogerher by a lictle 


\ftripg or chain, which muſt be faſtned 
-- abour the. middle betwixr the bullet 


and rhe center of that plummet, which 
is to fall firſt, and *t the topof the 
other. _ | 

When theſe bullets in their deſcent 
are at their fartheſt diſtance from the 
center of the wheel, then ſhall they 
be ſtopped, and reſt on the pins 
placed to that SS; and ſ{oin their 
riſing there muſt be other pins to 
keep them in a convenient poſture 
and diſtance from the center. leſt ap- 
proaching too near unto it , they 
thereby become unfit to fall, when 
they ſhall come to the top of the de- 
{cending ide. 

-. This may be otherwiſe contrived 


with ſome different circumſtances ; 


but they will all redound to the ſame 
$M efte(t, 
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effet. By ſuch an engine it ſeems 
very probable, that a man may pro- 
duce a perpetual motion. The diſtance 
of the plummets from the center in- 
ceaſing their weight on one fide ; 
and their being tyed to one another, 
caufing a conſtant ſucceſſion in their 
falling. 2, 

But/now, upon experience I have 


found this to be fallacious ; and the 


reaſon may ſufficiently appear by a 
calculation of the heavineſs of each 
plummet, according to its ſeveral {ci- 
ruations ; which may eaſily be done by 
thoſe perpendiculars that cut the dia- 
meter, (as was before explained, and 
1s here expreſſed in five of the plum- 
mets on the deſcending ſide ), From 
ſuch a calculation it will be evident, 
that both the ſides of this wheel will 
equiponderate, and ſo conſequently 
that the ſuppoſed inequality, whence 
the motion ſhould proceed, is but 
imaginary and groundleſs. On the, 
deſcending ſide, the heavineſs of each 
plummet may be meaſured according 
to theſe numbers, ( ſuppoſing the di- 
ameter 
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ameter of the wheel to be divided into 
twenty parts, and each of thoſe ſub- 
divided into four ). | 


The outward The inward 
plunmets plummets. 
O I ON 
; The ſum 7 2( The ſum 
| IO © 24 A 19 
y © A 97, 


On the aſcending fide the weights 
are to be reckoned according to theſe 


degrees, 


The outward. = The inward.” 
Y 4 I 
; of 
The ſum Qs 2 The ſum 
24 2 17 \ Ig 


The ſum of which laſt. num-_ 
bers is equal with the former, and 
therefore both the ſides of ſuch a 
wheel, in this ſituation will equi- 
ponderate. It 
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If it be objeted , That the plum- 
met A ſhould be contrived to pull 
down the otherat B, and then the de- 
{cending ſide will be heavier than the 


_ other. | 


For anſwer to this, it is conſidera- 
ble | 

1. That theſe bullets towards the 
top of the wheel, cannot deſcend till 
they come to a certain kind of incli- 
nation. | 

2. Thatany lower bullet hanging 
upon the other above it, to pull it 
down, muſt be conceived, as if the 
weight of it were in that point where 
its ſtring touches the upper ; at which 
point this bullet will be of leſs heavis 
neſs in reſpect of the wheel, than if it 
didreſt in its own place : So that both 
the ſides of it in any kind of ſituation 


may equipondeate. 


* Ham 
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; CAP. XV. 
Of compoſing a perpetual motion by fluid | | 
weights. Concerning Archimedes his | : 
water-ſcrew, Thepreet probability of | c 
accompliſhing this enquiry by the help | | 

" of that ; with the fallibleneſs of it | 
upon experiment. c 


FF" Hat which I ſhall mentionas the | , 
- : Jaſt way,for the trial of this ex- |] , 
periment, is by contriving it in ſome | 
warter-inſtrument; which may ſeem | / 
altogether as probable and eake as | ; 
any of the reſt, becauſe that element | | 
by reaſon of its fluid and ſubtil na- | 
ture '( whereby of its own accord it | ; 
ſearches out the lower and more nar- | , 
row paſſages ) may be molt pliableto | ; 
the mind of the Artificer. Now the | | 
uſual means for the aſcent of water, | , 
is either by S»ckers or Forcers, or ſome- | ; 
thing equivalent thereunto ; Neither 
of which may be conveniently applied 
unto ſucha work as this, becauſe there 
is required unto each of them ſo much 
or more ſtrength, as may be — 
| 6 
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ble to the full weight of the water that 
isto be drawn up; and then beſides, 
they move for the moſt part by fits 
and ſnatches, ſo that it is not eaſily 
conceivable, how they ſhould conduce 
nnto ſuch a motion, which by reaſon 
f its perpetuity mulſt be regular and 
equal. | 

But amongſt all, other ways to this 
purpoſe, that invention of Archime- 


| des 15 incomparably the beſt, which is 


uſually called Cochles, or the Water- 


ſcrew, being framed by the Helical 
revolution of a cavity about the Cy- 


linder. We have not any diſcourſe 
from the Author himſelf concerning 
it, nor Is it certain whether he ever 
writ any thing to this purpoſe. But 
if he did, yet as the injury of time 
hath deprived us of many other his ex- 
cellent works, ſo likewiſe of this, a- 
monsſt the reſt. 

Athenens ſpeaking of that great ſhip 
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built by Hicro, in the framing of * 5: 


which there were 300 Carpenters 
employed for a year together, beſides 
many other hirelings for carriages, 
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and ſuch ſervile works, mentions this 


B:b/ioth. 
£4 


 Cardan, 


Subt. 1.1. - 


De ſapient. 
Cf. 


Archite@. 
LL Ile. 11. 


inſtrument, as being inſtead of a pump 
for that vaſt ſhip; by the help of 
which, one man might eaſily and 
ſpeedily drain out the water, though 
it were very deep. 

Diodorus Sculus fpeaking of this 
engine, tells us, that Arch:medes in- 
vented it when he was in Epxypr , 
and that it was uſed in that Coun- 


try for the draining thoſe pits and 


lower grounds, whence the waters of 
Nilus could not return, , $:A:7:1 
9 wr T8 opyars »a0 ure/2:)/w,(faith 
the ume Anchor). being an engine ſo 
ingenious and artificial , as cannot 
be ſufficiently expreſſed or commen- 
ded. And fo (it ſhquld ſeem) the 
Smith in Mz/aiz conceived it to be, 
who having without any teaching or 


information found it out, and there- 


fore thinking himſelf to be the firſt 
inventor, fell mad with the meer joy 
of it. 

The nature and manner of making 
this, is more largely handled by /:- 


FrUUlins, 
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The Figure of it is aſter this manner. 
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| Where you ſee there is a Cylinder 
A 4, and a ſpiral cavity or pipe twi- 
ning about it,according to equal revo- 
Jutions BB, The axis and centers 
of its motions are at the points C D, 
upon which being mmol, it will ſo 


happen that the ſame part of the pipe 
which was now lowermoſt, will pre- 
ſently become higher , ſo that the 
water does aſcend by deſcending 3 a- 
icending in compariſon to the whole 
inſtrument, and deſcending in reſpect 


E414 of 


Dedalus ; or ; Lib. Il. 


of its ſeveral parts. This being one 
of the ſtrangeſt wonders amongſt 
thoſe many, wherein theſe Mathema- 
tical arts do abound, that a heavy 
body {hould riſe by falling down; and 
the tarther it paſles by its own natu- 
Tal motion of deſcent,by ſomuch high- 
er ſtil] ſhall it aſcend 53 which though 
it ſeem ſo evidently to contraditt all 
realonand Philoſophy ;* yet in this in- 
{trument it may be manifeſted both 
by demonſtration and ſenſe. 
This pipe or cavity for the matter 
of it, cannot eaſily be made of metal, 
by reaſon of its often turnings ; but 
for trial, there might be ſuch a ca- 
vity, cut in a column of wood, and 
afterwards covered over with tin 
plate. | | 

For the form and manner of ma- 
_ this ſcrew, YV:truwvins does pre- 
{cribe theſe two rules : 


1. That there muſt be an equali- 
ty obſerved betwixt the breadth of 
the pipe, and the diſtance of its ſe- 
veral circumvolutions. 

2, Thatthere muſt be ſucha pro- 

portion 
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portion betwixt the length of the in- 


{trument, - and its elevation, as 15 an- 
{werable to the Pythagorical Trign. 
If the Hypotenuſal, or Screw be 5,the 
perpendicular or eleyation muſt be 3, 
and the baſis 4. 

However ( with his leave) neither 
of thele proportionsare generally ne- 
ceſſary, bur ſhould be varied accord- 
ing to other circumſtances. As for the 
breadth of the pipe in reſpect of its re- 
volutions, 1t 1s left at liberty, and 
may be contrived according to the 
quantity of water which it ſhould con- 
tain. The chief thing to be conſidered 
is the obliquity or cloſeneſs of theſe 
circumvolutions. For the nearer they 
are unto one another, the higher may 
the inſtrument be ereQted ; there being 
no other guide for its true elevation 
but this. 

And becauſe the right underſtand- 
ing of this particular is one of the 
principal matters that concern the 
uſe of this engine, therefore I ſhall 
endeavour with brevity and perſpi- 


David Ri; 
wvalt, Com. 
in Archim, 
OPIrea. 8x- 
tern. 


cuity to explain it. The firſt thing 
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to be inquired after, is what kind of 
inclination theſe Helical revolutions 


of the Cylinder have nnto the Hori- 
zon; which may be thus found out. 


ET 


Let A B repreſent a Cylinder with 
two perfe&t revolutions in it; unto 
which Cylinder the perpendicular, 
line CD is equal: the baſis D E be- 
ing ſuppoſed to be double unto the 
compaſs or circumference of the 
Cylinder. Now it is certain that the 
angle CED, is the ſame with that 
by which the revolutions on the Cy- 
lIinder are framed ; and that the line 
Ec, in compariſon to the baſis E D, 
does ſhew the inclination of theſe 
revolutions unto the Horizon. The 
oround and demonſtration of this, 
are more fully ſet down by Guidus 
Dbaldus, 1n his Mechanicks, and _ 

| other 


_ 8 =. . = © Xf F& 45 


TY IP ww 


> WV 


Cap.15; Mechanical Motions. 
other Treatiſe De Cochlea, which he 
writ purpoſely for the explication of 
this inſtrument, where the ſubtilties 
of it are largely and excellently hand- 
led. | 

Now if this Screw which was be- 
fore perpendicular, be ſuppoſed to 
decline unto the Horizon by the an- 
gle FBG, asinthis ſecond Figure ; 


Ec 7 


A 


then the inclination of the revolutions 
init, will be increaſed by the angle 
E D H, though theſe revolutions will 
ſtill remain in a kind of aſcent, ſo that 
water cannot be turned through them. 

; | But 
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But now if the Screw be placed ſo 
far declining, that ghe angle of its 
inclination FB G, be leſs than the 
angle E CD, 1n the triangle, as in 
this other Diagram under the for- 
mer ; then the revolutions of it will 
deſcend to the Horizon, as does the 
line E C, and in ſuch a poſture, if the 
Screw be turned round, water will 
alcend through its cavity. Whence 
itis cage'to conceive the certain de- 
 clination wherein any Screw muſt be 
placed for its own conveyance of wa- 
ter apwards. © Any point betwixt 7 
and D, being in deſcent ; but yer the 
more the Screw declines downwards 
towards D, by ſo much the more wa- 


Seca fur- may be eaſily found by aſcribing on 


cher expli- . 
' Cation of 
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The true inclination of the Screw 
being found, together with the cer- 
tain quantity of water which every 
Helix does contain ; it is further con- 
ſiderable, that the water by this In- 
ſtrument does aſcend naturally of it 
ſelf without any violence or labour, 
and thar the heavineſs of it doth lie 
chiefly upon the centers or axis of 
the Cylinder, both its ſides being of 
equal weight (faith V#a/dws) ; So that 
(it ſhould ſeem ) though we ſuppoſe 
each revolution to have an equal quan- 
tity of water, yet the Screw will 
remain with any part upwards ( ac- 
cording as it ſhall be ſet ) without 
turning it ſelf either way, And there- 
fore -the leaſt ſtrength being added 
to either of its ſides, ſhould make it 
deſcend, according to that common 
Maxime of Archimedes ; any addition 
will make that which equiponde- 


rates with another, to tend down- 


wards, > 
But now, becauſe the weight of 
this inſtrument, and the water in it, 
docs Ian wholly upon the axis, 
hence 
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hence is it (faith Vbaldrus)) that the 
grating and rubbing of theſe axes a- 
gainſt the ſockets wherein they are 
placed, will cauſe ſome ineptitude and 
refiſtency to that rotation of the Cy- 
linder, which would otherwiſe enſue 
upon the addition of the leaſt weight 
toany one ſide ; But ( faith the ſame * 
Author) any power that 1s greater 
than this refiſtency which does ariſe 
fromthe axis, will ſerve for the tur- 
ning of itround. - 

Theſethings conſidered together, it 
will hence appear, how a perpetual 
motion may ſeem eaſily contrivable. 
For if there were but ſuch a water» 
wheel made on this inſtrument, upon 
which the ſtream that is carried up, 
may fall,\in its deſcent it would turn 
the ſcrew.round, and by that means 
convey as much water up, as is requ1- 
red to move it ſo that the motion 
muſt needs be continual, ſince the 
{ame weight which in its fall does turn 
the wheel, is by the turning of the 
wheel carried up again. 

Or if the water falling upon one 

wheel, 


| 
| 
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wheel, would not be forcible enough 
for this ctiect, why then there might 
be two or three, or more, according as 
the length and elevation of the inſtru- 
ment will admit ; By which meansthe 
weight of it may be ſo multiplied in 
the tall, that it ſhall be equivalenr 
to twice or thrice that quantity of 
water which aſcends. As may be more 
plainly diſcerned by this following 
Diagram, | 


Where 
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Where the figure L 2, at the bot- 
tome does repreient a wooden Cylin- 
der with Helical cavities cut in it, 
which at A B, is ſuppoſed to be co- 
vered over with tin plates, and three 
water-wheels upon it, HIX. The 
lower ciſtern which contains rhe wa- 
ter being CD. Now this Cylinder 
being turned round, all the water 
which from the ciſtern aſcends thro? 
it, will fall into the veſſel at EF, and 
from that velſe] being conveyed up- 
on the water-wheel #, ſhall canlſe- 
quently give a circular motion to 
the whole Screw : Or if this alone 
ſhould be too weak for the turning 
of it, then the ſame water which 
falls from the wheel #, being recei- 
ved into the other veſſel F, may 
from thence again deſcend on the 
wheel 7; by which means the force 
of 1t will be doubled. And if this 
be yet inſufficient, then may the wa- 
ter which falls on the ſecond wheel 
], be received into the other veſlel 
G, and from thence again deſcend on 
the third wheel at XK; - and fo for as 

many 
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many other wheels, as the inſtrument 
is capable of. So that beſides the 
.greater diſtance of theſe three ſtreams 
from the center or axis, by which they 
are made ſo much heavier ; and be- 
fices, that the fall of this outward 
water is forcible and violent, whereas 
the aſcent of that within, is natural ; 
Beſides all this, there 1s thrice as much 
water to turn the Screw, as 1s carried 
up by 1t. 

But on the other ſide, if all the 
water failing upon one wheel, would 
be able to turn 1t round, then half of 
1t would ſerve with two wheels ; and 
the reſt may be ſo diſpoled of in the 
tall, asto ſerve unto fome other ule- 
tul delightful ends. X 

When I firſt thought of this in- 
vention, I could ſcarce forbear with 
Archimedes to cry out wprue: venue. ; It 
{ceming ſo infallible a way for the 
eftecting of a perpetual motion, that 
nothing could be fo much as pro- 
bably objeQed againſt it : Bur up- 
on trial and experience I find it 
altogether inſufficient for any ſuch 
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. purpoſe, and that for theſe two rea- 
ſons : | 

1. The water that aſcends, will not 
make any conſiderable {tream in the 
fall. 

2. This ſtream (though multiplied ) 
will not beot force enough to turn a- 
bout the Screw. 

1. The wateraſcends gently, and 
by intermiſſions, bur it falls continu- 
ately, and with force ; each of the 
three veilels being ſuppoſed full ar , 
the firſt, that ſo the weighr of the 
water in them might add the grea- 
ter ſtrength. and {wiftneſs tro the 
ſtreams that deſcend from them. 
Now this {wiftneſs of motion will 
cauſe ſo great a dilterence betwixt 
them, that one of theſe little ftreams 
may ſpend more water in the fall, 
thana ſtream {ix times bigo-r inthe 
aſcent, though we ſ{hov!.: ſuppole 
both of them to be continuate ; How 
much more then, when as che aſcen- 
ding water 1s vented by fits and 
intermifſions, every circumvolution 
voiding only ſo much as is con- 
. ks tained 
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tained in one Hel/x ? And in this par- 
ticular, one that 15 not verſcd in theſe 
kind of experiments, may be eafily 
ceceived. 

Bur ſecondly, though there were 
ſo great a diſproportion, yet notwith- 
{tanding the force of theſe outward 
ſtreams might well enough ſerve for 
the turning of the Screw, if it were 
fo that both its ſides would equipon- 
dcrate, the water bcing in them ( as? 
Ubald:5hath affirmed). But now up- 
on farther examination, we ſhall find 
this aſſertion of his, to be utterly a- 
g2:1nſt both reaſon and experience. And 
herein does confift the chief miſtake 
of this contrivance. For the aſcend- 
ing ſide of rhe Screw is made by the 
water ccntained in it, ſo much heavier 
rhan the deſcending. fide, that theſe 
outward ſtreams thus applied, will not 
be ok force enough to make them e- 
quiponderate, much lefs to move the 
whole. As may be more eaſily difcer- 
ned by tl 2 figure, 


Where 
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Where 4 B, repreſents a Screw 
covered over, C D E one H{<lix or re- 
yolution of it, C D the aſcending 
ſide, E D the deſcending fide, the 
point D the middle. The Horizon- 
tal line C F,, ſhewing how much of 
the Helix is filled with water, 4/2. 
of the aſcending fide, from C the be- 
ginning of the He/ix, to D the middle 
of it ;-and on the deſcending ide, 
from'D the middle, to the point V, 
where the Horizontal docs cut rhe 
Helix. Now it 15 evident, that this 
latter part D G, 1s nothing near fo 
much, and conſequently nor fo heavy 
as tie other D C.. And this is it 


inall the other revolutions, which as 
they are either more, or larger, fo 
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Dedalus :&, Lab. Il; 


will the dificulcy of this motion be 


increaſed. Whence it will appear, 


that the outward ftireams which de- 
ſcend, muſt beof ſo much force as to 


_ countervail all that weight whereby 


the aſcending ſide n every one of thele 
revolutions does exceed the other; 
And though this may be cfteted by 
making the water-wheels larger; yet 
then the motion will be ſo ſlow, that 
the Screw will not be able to ſupply 
the outward ſtreams. | 

There is another contrivance to 
this purpoſe mentioned by K/yrcher 
de Magnete, 1. 2.p.4. depending upon 
the heat of the Sun, and the force of 
winds ; but it 1s hable to ſuch abun- 
dance of exceptions, that it is ſcarce 
worth the mentioning, and does by no 
means deſerve the confidence of any 
ingenious Artiſt, 

Thus have I Piefly explained the 
probabtlities and defeQs of thoſe ſub- 
til contrtvances, whereby the making 
of a perpetual motion hath been at- 
rempted, T would be lothto diſcou- 
32ge the enquiry of any ingenious 

Artificer, 
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: Artificer, by denying the poſlibility of 
effeting it with any of thele Me- 


chanical helrs; bur yet (I conceive ) Treated 


hope "2 Fra ; of before 
it thoſe principles which concern the j, ' 


) 
7 ſlowne!s of the power in compariſon 
to the greatneſs of the weight, were 
| rightly underſtood, and throughly 
7 conlidered, they would make this ex- 
: periment to ſeem (af ngt altogether 
: impoſlible, yet ) much more difficult 
7 than otherwiſe perhaps it will appear. 
However,the inquiring after 1t,cannot 
but deſerve our endeavours, as bein 
one ofthe moſt noble among(t all theſe 
Mechanical ſubtilties. And (as it is in 
the fable of him who dug the Vine- 
yard for a hid treaſure, thorigh he did 
not find the money, yet he thereby 
made the ground more fruitful ; ſo ) 
though we do not attain to the effeRt- 
ing of this particular, yet our ſearch- 
ing after it may diſcover ſo many 0- 
ther excellent ſubtilties, as ſhall abun- 
dantly recompence the labour of our 
enquiry. | 

And then beſides, it may be ano» 
; ther encouragement to conſider the 
_ pleaſure 


ne hw. I 
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Daedalus; or, Lib. n- 


pleaſure of ſuch ſpeculations, which 

do raviſh and ſublime the thoughts 

with more clear Angelical content- 

ments. Archimedes was generally ſo 

taken up in thedelight of theſe Ma- 

| thematical ſtudies of this familiar 
exeizs j Siren, (as Plutarch tiles them) that 
ovy3izs he forgot both his meat and drink , 
«pF. nd other neceſſities of nature ; nay 
Plutarch , 9 
aarcel, that he neglected the faving of his 
Joan. Teet= life, when that rude ſoldier in the 
—_— pride and haſte of victory , would 

iſt. 35. k . . . 
ales, Not give him leafure to finiſh his 
Max. demonſtration. What a raviſhment 
© was that, when having found out 
the way to meaſure Hiero's Crown , 

he leaped out of the Bath, and (as 
if he were ſuddenly poiſeſt ) ran na- 

ked up and down,crying wry pra: ! 

It is ſtoried of Thales, that in his 

Joy and gratitude for one of theſe 
Marhematical inventions, he went 
preſently ro the Temple, and there 

offcred up a folemn ſacrifice. And 
Pythavoras upon tle like occaſion 1s 

related to have ſacrificed a hundred 

'Oxen, The juſtice of providence ha» 

ving 
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ving ſo contrived it, that the pleaſure | 
R which there is in the ſucceſs of ſuch 

: inventions, ſhould be proportioned to 

5 the great difficulty and labour of their 

” 1 anquiy. 
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"] = Ruth brought to light by Time ; or 
_ the moſt remarkable Tranſaftions 
of the firft fourteenTears of Kino Jaives's 

| Reign. The ſecond Edition, with Ad- 
ditions. 

A New, Plain, Short, ard Compleat 

French azd Englilh Grammer ; where- 
by the Learned may attarn in few Months 
to Speak and Write French Corred!y, as 
they do aow in the Conrt of France. And 
wherein all that is Dark, Superfluous,axd 
Deficiciit in other Grammers, 7s Plain, 
Short, and Methodically ſupplied. Alſo 
TELJ uſefrl fo Nrauneys, that are aefirous 
zo leara the Englilh Tongue : For whoſe 
ſake is added a Short, but very Exatt 
Engliſh Grammer. The Second Eaiti- 
07. By Peter Berault. 


The Devout Chriſtian's Preparation 
for holy Dying. Comuſiſting of Ejaculati- 
ons, Prayers, Meditations and Hymns, 
adapted to the ſevera! States and Condi- 
tos of this Life, ' And on the four laſt 
Things, Viz. Death, Judgment, Hea- 
ven, and Hell. | | 
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